
 
Project Title eçêíáÅìäíìê~ä=bãéäçóãÉåí=få=dêÉ~í=_êáí~áå=

Ó=^=pìêîÉó=^ãçåÖ=ea`=dêçïÉêë=
 

  

Project number: CP 33 

  

Project leader: Howard Biggs 

  

Report: Final report, April 2006 

  

Previous report None 

  

Key staff: Howard Biggs 

 

Project coordinator: Martin Beckenham, HDC 

  

Date project commenced: 31st March 2005 

  

Date completion due: 31st December 2005 

  

Key words:  

  

 

 

Whilst reports issued under the auspices of the HDC are prepared from the best 

available information, neither the authors nor the HDC can accept any responsibility 

for inaccuracy or liability for loss, damage or injury from the application of any 

concept or procedure discussed. 

 

 

The contents of this publication are strictly private to HDC members.  No part of this 

publication may be copied or reproduced in any form or by any means without prior 

written permission of the Horticultural Development Council. 

 

© 2006 Horticultural Development Council 
1 



 

The results and conclusions in this report are based on a series of experiments 

conducted over a one-year period.  The conditions under which the experiments were 

carried out and the results have been reported in detail and with accuracy.  However, 

because of the biological nature of the work it must be borne in mind that different 

circumstances and conditions could produce different results.  Therefore, care must 

be taken with interpretation of the results, especially if they are used as the basis for 

commercial product recommendations. 
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=
NK=mromlpb=
=
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éêáçêáíáÉë=Ñçê=ã~âáåÖ=ãçêÉ=ÉÑÑáÅáÉåí=ìëÉ=çÑ=íÜÉ=ïçêâÑçêÅÉK=

• ä~Äçìê=Åçëíë=~åÇ=Üçï=íÜÉëÉ=~êÉ=ÇáëíêáÄìíÉÇ=Äó=íóéÉ=çÑ=ïçêâÉêK=
• ïÜ~í=éêçÄäÉãë=ÖêçïÉêë=ÉñéÉêáÉåÅÉ=áå=êÉÅêìáíáåÖ=éÉçéäÉ=~åÇ=ïÜ~í=èì~äáíáÉë=íÜÉó=

ëÉÉâ=áå=íÜÉ=ïçêâÑçêÅÉK=
=
i~ëí=~ìíìãå=~å=áåÇÉéÉåÇÉåí=ëéÉÅá~äáëí=~ÖêáÅìäíìê~ä=~åÇ=ÜçêíáÅìäíìê~ä=Åçåëìäí~åÅóI=d_`=iíÇI=
ÅçåÇìÅíÉÇ=~=ëìêîÉó=íç=ïÜáÅÜ=~ää=OITRM=ea`=ãÉãÄÉêë=ïÉêÉ= áåîáíÉÇ=íç=ÅçåíêáÄìíÉK=qÜáë= áë=~=
ÄêáÉÑ=ëìãã~êó=çÑ=íÜÉ=ã~áå=ÑáåÇáåÖë=Ñêçã=íÜÉ=SMM=EOOBF=êÉéäáÉë=íÜ~í=ïÉêÉ=êÉÅÉáîÉÇ=áå=íáãÉ=Ñçê=
~å~äóëáë=Eáå=aÉÅÉãÄÉê=OMMRFK=
=
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ëìãã~êáëÉ=ÜÉêÉK=tÉ=íÜÉêÉÑçêÉ=éêÉëÉåí=çåäó=~=ÄêáÉÑ=êÉîáÉïK=
=
^K=páòÉ=ã~ííÉêë=
=
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Ñ~áêäó=ÉîÉå=ÇáëíêáÄìíáçåW=
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• OTB=~êÉ=áå=íÜÉ=¡NMMIMMM=Y=¡PMMIMMM=Ä~åÇ=
• ONB=~êÉ=áå=Ä~åÇë=~ÄçîÉ=íÜÉ=¡PMMIMMM=ã~êâK=

=
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=
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=
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=
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ea`=ãÉãÄÉêëF=ÉãéäçóÉÇW=
=
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Éèìáî~äÉåí=çÑ=OMIMMM=Ñìää=íáãÉ=ïçêâÉêë=çå=~=Å~ëì~ä=Ä~ëáëFK=
=
_K=qóéÉ=çÑ=ÄìëáåÉëë=
=
pçÑí= Ñêìáí= ~åÇ= ÑáÉäÇ= îÉÖÉí~ÄäÉë= ÖêçïÉêë= Ü~îÉ= íÜÉ= ÖêÉ~íÉëí= åÉÉÇ= Ñçê= êÉÖìä~ê= ~åÇ= Å~ëì~ä=
ïçêâÉêëW=
=

= = aáëíêáÄìíáçå=çÑ= =
= dêçïÉêë= oÉÖìä~ê=

tçêâÉêë=
`~ëì~ä=
tçêâÉêë=

`êçé=Å~íÉÖçêó= B= B= B=
e~êÇó= åìêëÉêó= ëíçÅâLÄìäÄë= C=
ÑäçïÉêë=

ON= OS= NN=

lêå~ãÉåí~ä=éêçíÉÅíÉÇ=Åêçéë= ON= V= S=
bÇáÄäÉ=éêçíÉÅíÉÇ=Åêçéë= V= Q= S=
cáÉäÇ=îÉÖÉí~ÄäÉë= NT= PP= QO=
qçé=Ñêìáí= NQ= T= NO=
pçÑí=Ñêìáí= T= NV= PN=
líÜÉêëI=åç=éêÉÇçãáå~åí=Åêçé= Q=

|||=
NN=
|||=

O=
|||=

= NMM= NMM= NMM=
=
=
=
=`K=pÉ~ëçå~äáíó=~ÑÑÉÅíë=íÜÉ=ìëÉ=çÑ=ä~Äçìê=
=
=
áF=mÉ~âë=~åÇ=íêçìÖÜë=
=
qÜÉ= ëìêîÉó= áÇÉåíáÑáÉÇ= éÉ~âI= åçêã~ä= ~åÇ= ëä~Åâ= ãçåíÜë= çÑ= íÜÉ= óÉ~êK= qÜÉëÉ= î~êáÉÇ= Äó= Åêçé=
Å~íÉÖçêóI=Äìí=~ãçåÖ=ÖêçïÉêë=~ë=~=ïÜçäÉW=
=

• íÜÉ=ã~áå=ÚéÉ~âÛ=ãçåíÜë=ïÉêÉ=^éêáä=íç=gìåÉ=
• íÜÉ=ã~áå=Úåçêã~äÛ=ãçåíÜë=ïÉêÉ=cÉÄêì~êóI=j~êÅÜ=~åÇ=gìäó=íç=kçîÉãÄÉêI=äÉ~îáåÖ=

çåäó=
• aÉÅÉãÄÉê=~åÇ=g~åì~êó=~ë=êÉä~íáîÉäó=ëä~Åâ=ãçåíÜëK==

=
eçïÉîÉêI=ÉîÉå=áå=ëä~Åâ=ãçåíÜë=ã~åó=ÖêçïÉêë=Ü~Ç=ëçãÉ=êÉèìáêÉãÉåí=Ñçê=Å~ëì~ä=ïçêâÉêëK=
=
=
=
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• j~êâÉíáåÖ=~åÇ=ëÉääáåÖ=í~âÉë=ìéI=çå=~îÉê~ÖÉI=çåäó=NOB=çÑ=íÜÉ=~îÉê~ÖÉ=éêáåÅáéäÉÛë=
íáãÉ=EíÜÉ=Ä~ä~åÅÉ=çÑ=íáãÉ=áë=í~âÉå=ìé=Äó=éêçÇìÅíáçåJÄ~ëÉÇ=~ÅíáîáíáÉëI=ëìÅÜ=~ë=
ã~áåíÉå~åÅÉ=~åÇ=éÉ~â=ïçêâFK=

• låäó=Ñçê=ä~êÖÉê=E¡RMMIMMMHF=ÄìëáåÉëëÉë=Çç=ëìéÉêîáëçêë=ëéÉåÇ=~ë=ãìÅÜ=~ë=Ü~äÑ=
íÜÉáê=íáãÉ=çå=çîÉêëÉÉáåÖ=íÜÉ=ïçêâ=çÑ=çíÜÉêëK=cçê=ãçëí=áí=~ééÉ~êë=íç=ÄÉ=ãçêÉ=çÑ=~=
àçÄ=íáíäÉ=íÜ~å=~=êÉÑäÉÅíáçå=çÑ=Üçï=íÜÉó=ëéÉåÇ=ãçëí=çÑ=íÜÉáê=íáãÉK=

• cìäÑáääáåÖ=êçìíáåÉ=ã~áåíÉå~åÅÉ=ÇìíáÉë=í~âÉë=ìé=~Äçìí=NRB=çÑ=íÜÉ=~îÉê~ÖÉ=
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cK=bãéäçóãÉåí=fëëìÉë=
=
få=íÉêãë=çÑ=~=ÚëÅ~äÉ=çÑ=ÇáÑÑáÅìäíóÛ=áå=êÉÅêìáíáåÖ=ëí~ÑÑ=EïÜÉêÉ=NM=êÉéêÉëÉåíÉÇ=ÉñíêÉãÉäó=ÇáÑÑáÅìäí=
áåÇÉÉÇFI=ã~å~ÖÉêë=~ééÉ~ê=íç=ÄÉ=íÜÉ=ãçëí=ÇáÑÑáÅìäí=íç=êÉÅêìáíW=
=

= ^î=j~êâ=
qóéÉ=çÑ=éÉêëçååÉä= Ej~ñ=NMF=

j~å~ÖÉêëW= cìää=íáãÉ= UKP=
= m~êí=íáãÉ= TKS=
pìéÉêîáëçêëW= cìää=íáãÉ= TKS=
= m~êí=íáãÉ= TKN=

tçêâÉêëW= cìää=íáãÉ= SKQ=
= m~êí=íáãÉ= RKT=

=
páñ=ã~áå=éêçÄäÉãë=çÑ=êÉÅêìáíãÉåí=ïÉêÉ=áÇÉåíáÑáÉÇW=
=

• ëÜçêí~ÖÉ=çÑ=~ééêçéêá~íÉ=ëâáääë=Eé~êíáÅìä~êäó=ïÜÉå=íêóáåÖ=íç=êÉÅêìáí=ã~å~ÖÉêëFK=
• áå~Äáäáíó=íç=ÅçãéÉíÉ=çå=ï~ÖÉëK=
• ä~Åâ=çÑ=çééçêíìåáíáÉë=Ñçê=éêçãçíáçåK=
• éççê=ïçêâáåÖ=ÅçåÇáíáçåëI=ÉëéÉÅá~ääó=Ñçê=ïçêâÉêëK=
• íÜÉ=å~íìêÉ=çÑ=íÜÉ=ïçêâ=EëÉÉå=~ë=ÄÉáåÖ=íçç=éÜóëáÅ~ääó=ÇÉã~åÇáåÖ=Ñçê=ã~åó=ïçêâÉêëFK=
• Å~ëì~ä=ïçêâÉêë=çÑíÉå=Ñ~áä=íç=íìêå=ìéK==

=
pÉîÉê~ä=çíÜÉê=áëëìÉë=ÉãÉêÖÉÇ=Ñêçã=èìÉëíáçåë=~Äçìí=ÉãéäçóãÉåíK=^ãçåÖ=íÜÉãW=
=

• íÜÉ=áãéçêí~åÅÉ=çÑ=íÜÉ=p^tp=ëÅÜÉãÉW=áí=ï~ë=íÜÉ=ã~áå=ëçìêÅÉ=çÑ=êÉÅêìáíãÉåí=Ñçê=OTB=
çÑ=ìëÉêë=çÑ=ëÉ~ëçå~ä=ïçêâÉêë=E~ãçåÖ=íÜçëÉ=ìëáåÖ=ã~åó=ëÉ~ëçå~ä=ïçêâÉêë=ëçãÉ=QSB=
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íÜÉ=ëÅÜÉãÉ=áå=éä~ÅÉK==

• ÇÉëéáíÉ=íÜÉ=éìÄäáÅáíó=~Äçìí=íÜÉ=áãéçêí~åÅÉ=çÑ=Ö~åÖã~ëíÉêë=~ë=ëìééäáÉë=çÑ=Å~ëì~ä=
ïçêâÉêë=çåäó=NMB=êÉéçêíÉÇ=íÜÉã=~ë=íÜÉáê=Úã~áåÛ=ëçìêÅÉK=

• ÖêçïÉêë=ï~åí=ãçêÉ=ëâáääÉÇ=ïçêâÉêëI=é~êíáÅìä~êäó=íÜçëÉ=ïáíÜ=éêçÑáÅáÉåÅó=ÅÉêíáÑáÅ~íÉëK=
• qÜÉêÉ=áë=ÅçåÅÉêå=íÜ~í=íÜÉ=áã~ÖÉ=çÑ=ÜçêíáÅìäíìêÉ=áë=~=Ü~åÇáÅ~é=íç=êÉÅêìáíãÉåíX=ÄÉáåÖ=

çÑíÉå=ëÉÉå=~ë=çÑÑÉêáåÖ=ÑÉï=çééçêíìåáíáÉë=Ñçê=Å~êÉÉê=ÇÉîÉäçéãÉåí=ÅçìéäÉÇ=ïáíÜ=
ìå~ííê~ÅíáîÉ=ïçêâáåÖ=ÅçåÇáíáçåëI=ï~ÖÉë=~åÇ=ÜçìêëK=

=
=
=
=
^=Åçéó=çÑ=íÜÉ=Ñìää=êÉéçêí=áë=~î~áä~ÄäÉ=Ñêçã=íÜÉ=ea`K=
=
=
=
=
=
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j^k^dbjbkq=prjj^ov=
=
PK mìêéçëÉ=
^äíÜçìÖÜ=ÜáÖÜäó= ä~Äçìê= áåíÉåëáîÉ=íÜÉêÉ= áë=ëìêéêáëáåÖäó= äáííäÉ=ëóëíÉã~íáÅ= áåÑçêã~íáçå=~Äçìí=íÜÉ=
ëáòÉ=~åÇ=ëíêìÅíìêÉ=çÑ=íÜÉ=_êáíáëÜ=ÜçêíáÅìäíìê~ä=ä~Äçìê=ÑçêÅÉ=çê=íÜÉ=ìëÉ=ã~ÇÉ=çÑ=áíK==qÜáë=ëíìÇóI=
íÜÉ= Ñáêëí=çÑ= áíë=âáåÇI=ï~ë=ÅçããáëëáçåÉÇ=Äó=íÜÉ=eçêíáÅìäíìê~ä=aÉîÉäçéãÉåí=`çìåÅáä= Eea`F= íç=
Éñ~ãáåÉ=íÜÉëÉI=~åÇ=çíÜÉê=ÉãéäçóãÉåíJêÉä~íÉÇ=áëëìÉë=~ãçåÖ=áíë=êÉÖáëíÉêÉÇ=ãÉãÄÉêëI=ãçëí=
çÑ=ïÜçã=~êÉ=äÉîó=é~óÉêëK=
=
cçìê=ã~áå=çÄàÉÅíáîÉë=ïÉêÉ=ëÉíW=
=

• qç=Éñ~ãáåÉ=íÜÉ=ëáòÉ=~åÇ=Åçãéçëáíáçå=çÑ=íÜÉ=ä~Äçìê=ÑçêÅÉK=
• qç=Éëí~ÄäáëÜ=ÉãéäçóãÉåí=Åçëíë=ãÉ~ëìêÉÇ= áå= íÉêãë=çÑ=Üçìêë=ïçêâÉÇI= ê~íÉë=çÑ=é~ó=

~åÇ=~åÅáää~êó=ÄÉåÉÑáíëK=
• qç=áÇÉåíáÑó=íÜÉ=éêçÄäÉãë=ÖêçïÉêë=Ü~îÉ=áå=êÉÅêìáíáåÖ=ïçêâÉêë=ïáíÜ=íÜÉ=èì~äáíáÉë=íÜÉó=

êÉèìáêÉK=
• péÉÅáÑáÅ~ääó= íç=Éñ~ãáåÉ= íÜÉ=ëáÖåáÑáÅ~åÅÉ=çÑ= íÜÉ=Å~ëì~ä= ä~Äçìê= ÑçêÅÉI= ~= êÉëçìêÅÉ=ëç=

áãéçêí~åí=íç=íÜÉ=çéÉê~íáçå=çÑ=îÉêó=ã~åó=ÜçêíáÅìäíìê~ä=ÄìëáåÉëëÉëK=
=
QK jÉíÜçÇ=
qÜÉ=ea`=Ü~ë=~Äçìí=OITRM=êÉÖáëíÉêÉÇ=ÖêçïÉêë=çå= áíë=ÄççâëI=çîÉê=OIMMM=çÑ= íÜÉã= ETMBF=~êÉ=
äÉîó=é~óÉêëK==^ää=çÑ=íÜÉã=ïÉêÉ=áåîáíÉÇ=íç=é~êíáÅáé~íÉ=áå=íÜáë=îçäìåí~êó=ëìêîÉó=Äó=ÅçãéäÉíáåÖ=~=
èìáíÉ= ÇÉí~áäÉÇ= èìÉëíáçåå~áêÉK= = qÜáë=ï~ë= ëÉåí= Äó= íÜÉ=ea`I= íçï~êÇë= íÜÉ= ÉåÇ=çÑ=pÉéíÉãÄÉêI=
íçÖÉíÜÉê=ïáíÜ=Éñéä~å~íçêó=åçíÉë=~Äçìí=ÅçãéäÉíáåÖ= áí=~åÇ=~=Öì~ê~åíÉÉ= íÜ~í=~åó= áåÑçêã~íáçå=
éêçîáÇÉÇ=ïçìäÇ= ÄÉ= íêÉ~íÉÇ= áå= ëíêáÅí= ÅçåÑáÇÉåÅÉ= ~åÇ= ìëÉÇ= çåäó= Ñçê= ëí~íáëíáÅ~ä= ~å~äóëáëK= = qç=
ÉåëìêÉ=ÅçåÑáÇÉåíá~äáíó=íÜÉ=Åçåëìäí~åíë=ïÉêÉ=åçí=éêçîáÇÉÇ=ïáíÜ=~=äáëí=çÑ=~ÇÇêÉëëÉÉëW=íÜÉ=çåäó=
áåÑçêã~íáçå= éêçîáÇÉÇ= çå= íÜÉ= èìÉëíáçåå~áêÉ= ïÉêÉ= ÅçÇÉë= áÇÉåíáÑóáåÖ= íÜÉ= ëí~íìë= çÑ= íÜÉ=
~ÇÇêÉëëÉÉ= E~ë=~= êÉÖáëíÉêÉÇ=çê= äÉîóÓé~óáåÖ=ÖêçïÉêF=~åÇI= áÑ=~= äÉîó=é~óÉê= íÜÉ= ÚíìêåçîÉê=Ä~åÇÛ=
ïáíÜáå=ïÜáÅÜ=Üáë= äÉîó=ÅçåíêáÄìíáçå=ÑÉää=~ë=ïÉää=~ë=~=ÅçÇÉ= áÇÉåíáÑóáåÖ=íÜÉ=Åçìåíó= áå=ïÜáÅÜ=Üáë=
ÄìëáåÉëë=ï~ë=Ä~ëÉÇK==qÜìëI=ìåäÉëë=íÜÉ=ÖêçïÉê=îçäìåí~êáäó=~ÇÇÉÇ=Üáë=å~ãÉ=~åÇ=~ÇÇêÉëë=ïÉ=
Ü~Ç=åç=ãÉ~åë=çÑ=áÇÉåíáÑóáåÖ=~=é~êíáÅìä~ê=ÖêçïÉêÛë=~åëïÉêëK==EqÜáë=ÅçåÅÉêå=Ñçê=ÅçåÑáÇÉåíá~äáíó=
Ü~Ç=íÜÉ=ÇçïåëáÇÉ=íÜ~í=~éé~êÉåí=~åçã~äáÉë=çê=çãáëëáçåë=ÅçìäÇ=åçí=ÄÉ=ÅÜÉÅâÉÇKF=
=
qÜÉêÉ=~êÉI=çÑ=ÅçìêëÉI=ã~åó=ÖêçïÉêë=ïÜç=~êÉ=åçí=ea`JêÉÖáëíÉêÉÇK=^äíÜçìÖÜ= íÜÉáê=åìãÄÉêë=
~êÉ=ÄÉäáÉîÉÇ= íç=ÄÉ= êÉä~íáîÉäó= ëã~ää= íÜÉêÉ= ~êÉ= ëçãÉ=ÖêçïÉêë=ïÜç=ëÜçìäÇ=ÄÉ= êÉÖáëíÉêÉÇ=ÄìíI=
íÜêçìÖÜ=áÖåçê~åÅÉ=çê= áåíÉåíI=~êÉ=åçí=çå=íÜÉ=ea`=Ç~í~Ä~ëÉK==qÜÉêÉ=~êÉ=ã~åó=ãçêÉ=ïÜç=Ñ~ää=
ÄÉäçï= íÜÉ= ¡ORIMMM= íÜêÉëÜçäÇ= Ñçê= = êÉÖáëíê~íáçåK= qÜÉêÉ= áë= åç= ÇÉÑáåáíáîÉ= ÉîáÇÉåÅÉ= ~Äçìí= íÜÉáê=
åìãÄÉêë=Äìí=ïçêâ=ïÉ=Ü~îÉ=ÇçåÉ=áå=íÜáë=ëÉÅíçê=~åÇ=Ç~í~=~î~áä~ÄäÉ=íç=íÜÉ=ea`=ëìÖÖÉëíë=íÜ~í=
~Äçìí=SIMMM= EíÜÉ=î~ëí=ã~àçêáíó= =îÉêó=ëã~ää=ÄìëáåÉëëÉëF= Ñ~ää= áåíç= íÜÉëÉ=Å~íÉÖçêáÉëK=eçïÉîÉêI=
~é~êí=Ñêçã=ÅçåíêáÄìíáåÖ=íç=íÜÉ=åìãÄÉê=çÑ==ÚéêáåÅáé~äëÛ=E~åÇ=íÜÉå=ã~áåäó=é~êíJíáãÉ=éêáåÅáé~äëF=
íÜÉáê=ÅçåíêáÄìíáçå=íç=íÜÉ=íçí~ä=åìãÄÉê=çÑ=ÉãéäçóÉÉë=áëI=~äãçëí=ÅÉêí~áåäóI=ã~êÖáå~äK=lìê=ÄÉäáÉÑ=
áë=íÜ~í=íÜÉó=ÅçåíêáÄìíÉ=åç=ãçêÉ=íÜ~å=NMJNRB=íç==íçí~ä=ÉãéäçóãÉåíI=áåÅäìÇáåÖ=éêáåÅáé~äëK=
=
=
RK oÉëéçåëÉ=
_ó= É~êäó= aÉÅÉãÄÉê= OMMR= ïÉ= Ü~Ç= êÉÅÉáîÉÇ= Éñ~Åíäó= SMM= ÅçãéäÉíÉÇ= èìÉëíáçåå~áêÉëI= ïÜáÅÜ=
Åçåí~áåÉÇ=ÉåçìÖÜ=áåÑçêã~íáçå=íç=ÄÉ=~å~äóëÉÇW=~=êÉëéçåëÉ=ê~íÉ=çÑ=OOBK==^äíÜçìÖÜ=çåäó=àìëí=
çîÉê=~=ÑáÑíÜ=çÑ=íÜçëÉ=ÉäáÖáÄäÉ=é~êíáÅáé~íÉÇI=ÅÜÉÅâë=ìåÇÉêí~âÉå=çå=íÜÉ=ë~ãéäÉ=ëìÖÖÉëí=íÜ~íI=çå=
âÉó=ÅÜ~ê~ÅíÉêáëíáÅëI=áí=ï~ë=êÉéêÉëÉåí~íáîÉ=çÑ=ea`=ÖêçïÉêë=~ë=~=ïÜçäÉK==cçê=Éñ~ãéäÉI=~å~äóëáë=
Äó=íìêåçîÉê=Ä~åÇ=ëÜçïÉÇ=íÜ~í=íÜÉ=ä~êÖÉëí=ÇáëÅêÉé~åÅó=ï~ë=çåäó=PBW=
=
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= ^ää=ea`=ÖêçïÉêë= p~ãéäÉ=
EÄ~ëÉF= EOITQSF= ESMMF=
qìêåçîÉê=Ä~åÇ= B= B=
¡ORIMMMY¡RMIMMM=EêÉÖáëíÉêÉÇF= OS= OQ=
¡RMIMMMY¡NMMIMMM= OS= OR=
¡NMMIMMMY¡OMMIMMM= NV= NV=
¡OMMIMMMY¡RMMIMMM= NR= NR=
¡RMMIMMM= NQ= NT=
=
páãáä~ê= ãáåçê= ÇáÑÑÉêÉåÅÉë= ÉãÉêÖÉÇ= Ñêçã= êÉÖáçå~ä= ~åÇI= ~ë= Ñ~ê= ~ë= ïÉ= Å~å= íÉääI= Åêçé= ëÉÅíçê=
~å~äóëÉëK= = få= ÚÖêçëëáåÖ= ìéÛ= Ñêçã= íÜÉ= ë~ãéäÉI= íÜÉ=ãáåçê= áãÄ~ä~åÅÉ= Äó= íìêåçîÉê= Ä~åÇ=ï~ë=
ÅçêêÉÅíÉÇK=
=
qÜÉêÉ=áëI=ÜçïÉîÉêI=çåÉ=áãéçêí~åí=ã~ííÉê=íç=ïÜáÅÜ=~ííÉåíáçå=ãìëí=ÄÉ=Çê~ïåK==qÜÉ=äÉîó=ëí~íìë=
çÑ=~=ÖêçïÉê=áë=ÇÉíÉêãáåÉÇ=Äó=íÜÉ=~ååì~ä=ë~äÉë=î~äìÉ=çÑ=Üáë=çïå=ÜçêíáÅìäíìê~ä=éêçÇìÅÉ=E~ÑíÉê=
~ääçï~ÄäÉ=ÇÉÇìÅíáçåë=Äìí=áåÅäìÇáåÖ=~åó=éêçÅÉëëáåÖ=íÜ~í=í~âÉë=éä~ÅÉFK==eçïÉîÉêI=áí=ÇçÉë=åçí=
áåÅäìÇÉ= çíÜÉê= ÖêçïÉêëÛ= éêçÇìÅÉI= ïÜáÅÜ= ÜÉ=ã~ó= ~ÅèìáêÉ= Ñçê= éêçÅÉëëáåÖ= çê= Eáå= íÜÉ= Å~ëÉ= çÑ=
ã~åó= êÉí~áä= åìêëÉêáÉëF= ÚáããÉÇá~íÉÛ= êÉë~äÉK= = få= êÉëéçåÇáåÖ= íç= íÜÉ= èìÉëíáçåå~áêÉ= áí= ëÉÉãë=
~éé~êÉåí= íÜ~í= ãçëíI= áÑ= åçí= ~ääI= ÖêçïÉêë= éêçîáÇÉÇ= áåÑçêã~íáçå= ~Äçìí= íÜÉ= íçí~äáíó= çÑ= íÜÉáê=
ÜçêíáÅìäíìê~ä=ÄìëáåÉëëÉëK=
=
SK j~áå=ÑáåÇáåÖë=
=

SKNK `çãéçëáíáçå=
qÜÉ= ëìêîÉó= ìåÇÉêäáåÉë= íÜÉ= áãéçêí~åÅÉI= íç= ÖêçïÉêëI= çÑ= ~= ä~êÖÉ= êÉëÉêîçáê= çÑ= é~êíJíáãÉ= ~åÇ=
Å~ëì~äI= ëÉ~ëçå~äI= ä~ÄçìêK= = fí= Éëíáã~íÉë= íÜ~í=~Äçìí= Ñçìê= áå= íÉå=çÑ= íÜÉ= êÉÖìä~ê=ïçêâÑçêÅÉ=~êÉ=
é~êíJíáãÉêëK==eçïÉîÉêI=ãìÅÜ=ãçêÉ=áãéçêí~åí=~êÉ=Eä~êÖÉäó=ÑìääJíáãÉF=ëÉ~ëçå~ä=ïçêâÉêëK=
=

q~ÄäÉ=pKNW=`çãéçëáíáçå=çÑ=ÉãéäçóãÉåí=

= _ìëáåÉëëÉë=
ÉãéäçóáåÖ=

qçí~ä=åìãÄÉêë=
ÉãéäçóÉÇ=

= B= kçK= B=
NK=obdri^o=tlohbop= = = =
mêáåÅáé~äë= = W=ÑìääJíáãÉ= = = RIORM= = V=
= = = W=é~êíJíáãÉ= = NIORM= = O=

qçí~ä= VT= SIRMM= = NN=
pìéÉêîáëçêë= = W=ÑìääJíáãÉ= = OIVMM= = R=
= = = W=é~êíJíáãÉ= = VMM= = N=

qçí~ä= QP= PIUMM= = T=
oÉÖìä~ê=ïçêâÉêë= W=ÑìääJíáãÉ= = NQITMM= = OR=
= = = W=é~êíJíáãÉ= = NOIPMM= = ON=

qçí~ä= UN= OTIMMM= = QT=
qlq^i=obdri^o=tlohclo`b= = PTIPMM= = SR=
OK=`^pr^ipW=ÑìääJíáãÉ=Éèìáî~äÉåíG= SS= OMIMMM= = PR=
do^ka=qlq^iW=^ii=mboplkkbi= = RTIPMM= = NMM=
G= tÉ= Éëíáã~íÉ= íÜ~í= ~ééêçñáã~íÉäó= QKU= ãáääáçå= ÚÅ~ëì~ä= ïçêâÉê= Ç~óëÛ= ïÉêÉ= ÉãéäçóÉÇI=
Éèìáî~äÉåí=íç=~=ÑìääJíáãÉ=ä~Äçìê=ÑçêÅÉ=çÑ=~Äçìí=OMIMMM=éÉçéäÉK=kK_K=aìÉ=íç=êçìåÇáåÖ=ÑáÖìêÉë=
ã~ó=åçí=~ÇÇ=Éñ~Åíäó=íç=íçí~äëK=
=
=
=
=
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=
SKOK qáãÉ=áåéìí=

pÉ~ëçå~äáíó=ãÉ~åë=íÜ~í=íÜÉ=ÇÉã~åÇë=çå=ïçêâÉêëÛ=íáãÉ=î~êó=íÜêçìÖÜçìí=íÜÉ=óÉ~êK==tÉ=ëçìÖÜí=
íç=êÉÑäÉÅí=íÜáë=î~êá~Äáäáíó=Äó=~ëâáåÖ=ÖêçïÉêë=íç=áÇÉåíáÑó=ÚéÉ~âÛI=Úåçêã~äÛ=~åÇ=Úëä~ÅâÛ=ãçåíÜë=çÑ=
íÜÉ=óÉ~ê=ÄÉÑçêÉ=íÜÉå=ëÉÉâáåÖ=Éëíáã~íÉë=çÑ=íÜÉ=~îÉê~ÖÉ=åìãÄÉê=çÑ=Üçìêë=éìí=áåI=Äó=ÇáÑÑÉêÉåí=
Å~íÉÖçêáÉë=çÑ=éÉêëçååÉäI=ÇìêáåÖ=É~ÅÜ=éÉêáçÇK==tÜáäÉ=Äó=åç=ãÉ~åë=ïÜçääó=ë~íáëÑ~Åíçêó=íÜáë=ÇáÇ=
éÉêãáí=îÉêó=Äêç~Ç=Éëíáã~íÉë=çÑ=íáãÉ=áåéìí=íç=ÄÉ=ã~ÇÉK==q~ÄäÉ=pKO=ëìãã~êáëÉë=íÜÉ=êÉëìäíëK=
=

q~ÄäÉ=pKOW=bëíáã~íÉÇ=ÇáëíêáÄìíáçå=çÑ=ïÉÉâäó=Üçìêë=

=

kçK=çÑ=éÉçéäÉ=

^îÉê~ÖÉ=
Üçìêë=
éÉê=
ïÉÉâ=

qçí~ä=Üçìêë=

`~íÉÖçêó= kçK= B= kçK= kçK= B=
mêáåÅáé~äë= = W=ÑìääJíáãÉ= RIORM= = V= RM= OSRIMMM= = NO=
= = = W=é~êíJíáãÉ= NIORM= = O= OO= ORIMMM= = N=

qçí~ä= SIRMM= = NN= QR= OVMIMMM= = NP=
pìéÉêîáëçêë= = W=ÑìääJíáãÉ= OIVMM= = R= QQ= NMRIMMM= = R=
= = = W=é~êíJíáãÉ= VMM= = N= PP= QRIMMM= = O=

qçí~ä= PIUMM= = T= = NQRIMMM= = T=
oÉÖìä~ê=ïçêâÉêë= W=ÑìääJíáãÉ= NQITMM= = OR= QO= SOMIMMM= = OV=
= = = W=é~êíJíáãÉ= NOIPMM= = ON= OQ= PMMIMMM= = NQ=

qçí~ä= OTIMMM= = QT= PQ= VOMIMMM= = QP=
`~ëì~äW=ÑìääJíáãÉ=Éèìáî~äÉåí= OMIMMM= = SR= QM= UMMIMMM= = PT=

do^ka=qlq^i= RTIPMM= =NMM= PU= OINRMIMMM= NMM=
=

SKPK mêçÑáäÉ=çÑ=ÉãéäçóãÉåí=
tÉ=Ü~îÉ=êÉÑÉêêÉÇ=íç=íÜÉ=Ñ~Åí=íÜ~í=íÜÉ=~ãçìåí=çÑ=äÉîó=é~áÇ=EáÑ=~åóF=áë=åçí=~=éêÉÅáëÉ=ÖìáÇÉ=íç=íÜÉ=
ëáòÉ= çÑ= ~= ÖêçïÉêÛë= ÄìëáåÉëëK= =eçïÉîÉêI= áí= áë= ~= îÉêó= ÖççÇ=ÇáëÅêáãáå~íçêK= = cçê= Éñ~ãéäÉI= íÜÉ=
ÇáëíêáÄìíáçå=çÑ=ïçêâÉêë=áë=ÜÉ~îáäó=ëâÉïÉÇ=íç=ä~êÖÉê=äÉîó=é~óÉêëK=
=

q~ÄäÉ=pKPW=aáëíêáÄìíáçå=çÑ=ÉãéäçóãÉåí=Äó=íìêåçîÉê=Ä~åÇ=

= ^ää=
ÖêçïÉêë=

mêáåÅáé~äë= pìéÉêîáëçêë= oÉÖìä~ê=
ïçêâÉêë=

`~ëì~ä=

EÉëíáã~íÉÇ=kçK=áå=É~ÅÜ=ÖêçìéF= EOITRMF= ESIRMMF= EPIUMMF= EOTIMMMF= EOMIMMMFG=
qìêåçîÉê=Ä~åÇ= B= B= B= B= B=
råÇÉê=¡RMIMMM= = OS= = OM= Q= = Q= N=
¡RMIMMMY¡NMMIMMM= = OS= = OM= U= = NM= V=
¡NMMIMMMY¡OMMIMMM= = NV= = NS= NO= = NN= V=
¡OMMIMMMY¡PMMIMMM= = U= = T= Q= = R= Q=
¡PMMIMMMY¡RMMIMMM= = T= = U= NU= = NM= NN=
¡RMMIMMMY¡N=ãáääáçå= = T= = NO= NT= = OO= OP=
¡N=ãáääáçå=H= = T= = NT= PT= = PT= QO=

qçí~ä= = NMM= = NMM= NMM= = NMM= NMM=
GcìääJíáãÉ=Éèìáî~äÉåíK==

=
tÉ= ~äëç= ÑçìåÇ= íÜ~í= ÑáÉäÇ= îÉÖÉí~ÄäÉ= ÖêçïÉêë= EïÜç= íÉåÇ= íç= Ü~îÉ= ä~êÖÉêJíÜ~åJ~îÉê~ÖÉ=
ÄìëáåÉëëÉëF=ã~ÇÉ=~å=~ÄçîÉJ~îÉê~ÖÉ=ÅçåíêáÄìíáçå=íç=ÉãéäçóãÉåíI=~ë=ÇáÇ=íÜÉ=êÉä~íáîÉäó=ëã~ää=
åìãÄÉê=çÑ=ÖêçïÉêë=ïÜçëÉ=éêáåÅáé~ä=Åêçé=ï~ë=ëçÑí=ÑêìáíK==_ÉäçïJ~îÉê~ÖÉ=ÅçåíêáÄìíáçåë=ïÉêÉ=
ã~ÇÉ=Äó=ÖêçïÉêë=çÑ=éêçíÉÅíÉÇ=ÅêçéëK=
=
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SKQK rëÉ=ã~ÇÉ=çÑ=íáãÉ=
pÜçêí=çÑ=~ëâáåÖ=~Äçìí=ÉîÉêó=ïçêâÉê=E~=ïáäÇäóJáãéê~ÅíáÅ~ä=ÇÉîáÅÉF=ïÉ=~ëâÉÇ=Ñçê=~ééêçñáã~íÉ=
Éëíáã~íÉëI= Ñêçã=É~ÅÜ=ÖêçïÉêI=çÑ= íÜÉ=~ãçìåí=çÑ= íáãÉ=ëéÉåí=Äó=É~ÅÜ=Å~íÉÖçêó=çÑ=ïçêâÉê=çå=
ÇáÑÑÉêÉåí=í~ëâëK=
=
áF=mêáåÅáé~äë=
^äíÜçìÖÜ= íÜÉ= åìãÄÉê= çÑ= éêáåÅáé~äë= áåÅêÉ~ëÉë= ïáíÜ= íìêåçîÉê= Ä~åÇ= áí= ÇçÉë= åçí= Çç= ëç= áå=
éêçéçêíáçå= íç= äÉîó= äÉîÉäW=ÄìëáåÉëëÉë=çîÉê=¡RMMIMMM=çåäó=ÉãéäçóI=çå=~îÉê~ÖÉI= íïç=çê= íÜêÉÉ=
íáãÉë=~ë=ã~åó=çïåÉêëI=ÇáêÉÅíçêë=çê=ã~å~ÖÉêë=~ë=íÜçëÉI=çå=~îÉê~ÖÉI=~=ÑáÑíÜ=çÑ=íÜÉáê=ëáòÉK==låÉ=
éçëëáÄäÉ=ÅçåëÉèìÉåÅÉ=áë=íÜ~í=ÖÉåÉê~ä=ã~å~ÖÉêá~ä=ÇìíáÉë=çÅÅìéó=~=ãìÅÜ=ÜáÖÜÉê=éêçéçêíáçå=
çÑ= íÜÉáê= íáãÉI=~ë=ÇçÉë=ëìéÉêîáëáåÖ=éêçÇìÅíáçåK= =_ó=Åçåíê~ëí= ÚÜ~åÇë=çåÛ=~ÅíáîáíáÉë=ëìÅÜ=~ë=
ìåÇÉêí~âáåÖ= êçìíáåÉ=ã~áåíÉå~åÅÉ=~åÇ=éÉ~â=ïçêâ=ëìÅÜ=~ë=éä~åíáåÖI=éçííáåÖ=ìéI=Ü~êîÉëíáåÖI=
Öê~ÇáåÖI= ÉíÅI= ~ÄëçêÄ= ãìÅÜ= ãçêÉ= çÑ= íÜÉ= ëã~ääÉê= ÖêçïÉêëÛ= íáãÉ= íÜ~å= íÜ~í= çÑ= Üáë= ä~êÖÉê=
ÅçìåíÉêé~êíëK= = ^ë= ÇçÉë=ã~êâÉíáåÖ= ~åÇ= ëÉääáåÖ= EãçêÉ= éêáåÅáé~äë= íç= ëÜ~êÉ= íÜÉ= í~ëâ= ã~ó=
Éñéä~áå=ïÜó=íÜáë=~ÅÅçìåíë=Ñçê=çåäó=~=ëã~ää=éêçéçêíáçå=çÑ=ä~êÖÉê=äÉîó=é~óÉêëÛ=íáãÉFK==q~ÄäÉ=pKQ=
Åçãé~êÉë=íÜÉ=íïç=ÉñíêÉãÉëK=
=

q~ÄäÉ=pKQW=qáãÉ=ëéÉåí=çå=~ÅíáîáíáÉë=Äó=éêáåÅáé~äë=

= qìêåçîÉê=Ä~åÇ=
=

^îÉê~ÖÉ=~ää=ÖêçïÉêë=
råÇÉê=¡NMMIMMM= ¡RMMIMMM=H=

qáãÉ=ëéÉåí=çåW= B= B= B=
dÉåÉê~ä=ã~å~ÖÉãÉåí= PV= PM= SM=
mêçÇìÅíáçå=ëìéÉêîáëáçå= NP= NN= NV=
oçìíáåÉ=ã~áåíÉå~åÅÉ= U= NM= Q=
mÉ~â=ïçêâ= NT= OO= Q=
j~êâÉíáåÖ=~åÇ=ëÉääáåÖ= NO= NQ= U=
líÜÉê=~ÅíáîáíáÉëI=åçí=~åëïÉêÉÇ= NN= NP= R=
= NMM= NMM= NMM=
=
ááF=pìéÉêîáëçêë=
kçí= ëìêéêáëáåÖäóI= íÜÉ= ã~áå= ìëÉ= çÑ= ëìéÉêîáëçêó= íáãÉ= ï~ë= íç= ìåÇÉêí~âÉ= ëìéÉêîáëçêó= ÇìíáÉëK==
eçïÉîÉêI= ÉñÅÉéí= ~ãçåÖ= íÜÉ= ä~êÖÉëí= äÉîó= é~óÉêëI= ãçëí= ëìéÉêîáëçêó= íáãÉ= ï~ë= ÇÉîçíÉÇ= íç=
çíÜÉê=ÇìíáÉëI=áåÇáëíáåÖìáëÜ~ÄäÉ=Ñêçã=íÜçëÉ=ìåÇÉêí~âÉå=Äó=êÉÖìä~ê=ïçêâÉêëK==
=

q~ÄäÉ=pKRW=qáãÉ=ëéÉåí=çå=~ÅíáîáíáÉë=Äó=ëìéÉêîáëçêë=

= qìêåçîÉê=Ä~åÇ=
=

^îÉê~ÖÉ=~ää=
ÖêçïÉêë= råÇÉê=¡NMMIMMM= ¡RMMIMMMH=

qáãÉ=ëéÉåí=çåW= B= B= B=
dÉåÉê~ä=ã~å~ÖÉãÉåí= U= NS= T=
mêçÇìÅíáçå=ëìéÉêîáëáçå= PR= OO= RM=
oçìíáåÉ=ã~áåíÉå~åÅÉ= NR= NR= NR=
mÉ~â=ïçêâ= OR= OQ= OM=
j~êâÉíáåÖ=~åÇ=ëÉääáåÖ= U= NS= O=
líÜÉê=~ÅíáîáíáÉëI=åçí=~åëïÉêÉÇ= U= T= S=
= NMM= NMM= NMM=
=
áááF=oÉÖìä~ê=ïçêâÉêë=
fí=áë=çåäó=ïÜÉå=ïÉ=ÖÉí=íç=íÜáë=Å~íÉÖçêó=çÑ=ïçêâÉê=íÜ~í=ïÉ=ÑáåÇ=íÜÉ=Äìäâ=çÑ=íÜÉáê=íáãÉ=ÇÉîçíÉÇ=
íç=íÜÉ=Ç~óJíçJÇ~ó=ïçêâ=çÑ=íÜÉ=ÄìëáåÉëëW=éä~åí=éêçÇìÅíáçåI=ÉáíÜÉê= áåÇáêÉÅíäó=íÜêçìÖÜ=âÉÉéáåÖ=
íÜáåÖë=ïÉääJã~áåí~áåÉÇ=çê=ÇáêÉÅíäóI=Äó=ïÉÉÇáåÖI=éä~åíáåÖI=íÉåÇáåÖ=~åÇ=Ü~êîÉëíáåÖ=íÜÉ=ÅêçéëEëF=
ÖêçïåK==låäó=~ãçåÖ=ÖêçïÉêë=ÄÉäçï=íÜÉ=¡NMMIMMM=íìêåçîÉê=Ä~åÇ=áë=~=ëáÖåáÑáÅ~åí=~ãçìåí=çÑ=
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íáãÉ=EÉèìáî~äÉåí=íç=~Äçìí=Ü~äÑ=~=Ç~ó=~=ïÉÉâF=ëéÉåí=çå=~åçíÜÉê=~ÅíáîáíóI=ã~êâÉíáåÖ=~åÇ=ëÉääáåÖ=
EëìÅÜ=~ë=ÇÉäáîÉêáåÖ=éêçÇìÅÉI=ëí~ÑÑáåÖ=íÜÉ=Ñ~êã=çê=åìêëÉêó=ëÜçéI=ÉíÅFK=
=

q~ÄäÉ=pKSW=qáãÉ=ëéÉåí=çå=~ÅíáîáíáÉë=Äó=êÉÖìä~ê=ïçêâÉêë=

= qìêåçîÉê=Ä~åÇ=
=

^îÉê~ÖÉ=~ää=ÖêçïÉêë=
råÇÉê=¡NMMIMMM= ¡RMMIMMM=H=

qáãÉ=ëéÉåí=çåW= B= B= B=
j~å~ÖÉãÉåí=ëìéÉêîáëáçå= S= S= S=
oçìíáåÉ=ã~áåíÉå~åÅÉ= NR= NR= NS=
mÉ~â=ïçêâ= SN= RR= SQ=
j~êâÉíáåÖ=~åÇ=ëÉääáåÖ= T= NO= O=
líÜÉê=~ÅíáîáíáÉëI=åçí=~åëïÉêÉÇ= NN= NO= U=
= NMM= NMM= NMM=
=
áîF=`~ëì~äLëÉ~ëçå~ä=ïçêâÉêë=
qÜÉáê= íáãÉ= áë= ä~êÖÉäó= éêçÇìÅíáçåJçêáÉåí~íÉÇI= ïáíÜ= íÜÉ= Äìäâ= çÑ= íáãÉ= ÄÉáåÖ= ÇÉîçíÉÇ= íç= ïçêâ=
éêÉé~ê~íçêó= íçI= ~åÇ= ìåÇÉêí~âáåÖI= íÜÉ= Ü~êîÉëíáåÖ= çéÉê~íáçå= áíëÉäÑK= = eçïÉîÉêI= íÜÉêÉ= ïÉêÉ=
ÇáÑÑÉêÉåÅÉë=áå=ÉãéÜ~ëáë=Äó=Åêçé=ëÉÅíçêW=
=

• ^ãçåÖ=ÖêçïÉêë=çÑ=åìêëÉêó=ëíçÅâ= EÜ~êÇó=~åÇ=çêå~ãÉåí~äF=~Äçìí=UMB=çÑ= íÜÉ=ïçêâ=
í~âÉë=éä~ÅÉ=çå=éêÉé~ê~íçêó=ïçêâ=ìé=íçI=~åÇ=áåÅäìÇáåÖI=íÜÉ=éçáåí=çÑ=ë~äÉK=

• cçê= ÉÇáÄäÉ= Åêçé= éêçÇìÅÉêë= ~Äçìí= Ü~äÑ= íÜÉáê= Å~ëì~ä= ïçêâÉêëÛ= íáãÉ= áë= ëéÉåí= çå=
Ü~êîÉëíáåÖ= áíëÉäÑI=ïáíÜ=ãçëí= íÜÉ= êÉã~áåÇÉê=çå=éêÉé~ê~íçêó=ïçêâK= = qÜáë=ï~ë=~äëç= íÜÉ=
Å~ëÉ=~ãçåÖ=ÑáÉäÇ=îÉÖÉí~ÄäÉ=ÖêçïÉêëI=íÜçìÖÜ=íÜÉ=êÉã~áåáåÖ=íáãÉ=ï~ë=~Äçìí=Éèì~ääó=
ÇáëíêáÄìíÉÇ=ÄÉíïÉÉå=éêÉJ=~åÇ=éçëíJ=Ü~êîÉëí=ïçêâK=

• cçê=Ñêìáí=ÖêçïÉêëI=ÉëéÉÅá~ääó=íçé=Ñêìáí=éêçÇìÅÉêëI=~êçìåÇ=UMB=çÑ=íÜÉ=Å~ëì~ä=ïçêâÉêëÛ=
íáãÉ=ï~ë=ëéÉåí=çå=Ü~êîÉëíáåÖK=

=
_ÉÅ~ìëÉ=ÑáÉäÇ=îÉÖÉí~ÄäÉ=~åÇ=Ñêìáí=ÖêçïÉêë=~êÉ=é~êíáÅìä~êäó=ÜÉ~îó=ìëÉêë=çÑ=Å~ëì~ä=ïçêâÉêë= áí=
ëÉÉãë=éêçÄ~ÄäÉ=íÜ~í=çîÉê=Ü~äÑ=çÑ=~ää=Å~ëì~ä=ïçêâÉêëÛ=íáãÉ=áë=ëéÉåí=çå=Ü~êîÉëíáåÖ=çéÉê~íáçåëI=
ïáíÜ=ãçêÉ=ÉãéÜ~ëáë=çå=éêÉé~ê~íçêó=ïçêâ=~ÅÅçìåíáåÖ=Ñçê=íÜÉ=êÉã~áåáåÖ=íáãÉK=
=

SKRK m~ó=
fí=ï~ëI=çÑ=ÅçìêëÉI=áãéê~ÅíáÅ~ÄäÉ=íç=~ëâ=~Äçìí=ê~íÉë=çÑ=é~ó=Ñçê=É~ÅÜ=ÉãéäçóÉÉX=ïÉ=Ü~Ç=íç=ÄÉ=
ÅçåíÉåí=ïáíÜ=ëÉÉâáåÖ=Ú~îÉê~ÖÉÛ=ê~íÉë=Ñçê=ÇáÑÑÉêÉåí=Å~íÉÖçêáÉëK==qÜÉëÉ=î~êáÉÇ=Ñêçã=ÖêçïÉêJíçJ
ÖêçïÉê=ÄçíÜ=ïáíÜáå=~åÇI=íç=ëçãÉ=ÉñíÉåí=ÄÉíïÉÉåI=ÇáÑÑÉêÉåí=âáåÇë=çÑ=ÄìëáåÉëëK==tÜ~í=ÑçääçïëI=
íÜÉêÉÑçêÉI=áë=~=îÉêó=ÚÄêç~Ç=ÄêìëÜÛ=éáÅíìêÉK=
=
aáëíáåÖìáëÜáåÖ= ÄÉíïÉÉå= íÜÉ= ÚÄ~ëáÅÛ= ê~íÉ= çÑ= é~ó= ~åÇ= íÜÉ= Éëíáã~íÉÇ= çîÉê~ää= Üçìêäó= ê~íÉ= ~ÑíÉê=
í~âáåÖ=~ÅÅçìåí=çÑ=çîÉêíáãÉI=éáÉÅÉ=ê~íÉë=~åÇ=çíÜÉê=áåÅÉåíáîÉëI=íÜÉ=ã~áå=ÑáåÇáåÖë=~êÉ=ëÉí=çìí=áå=
q~ÄäÉ=p=

q~ÄäÉ=pKTW=bëíáã~íÉÇ=~îÉê~ÖÉ=ê~íÉë=çÑ=é~ó=

= _~ëáÅ=ê~íÉ= qçí~ä=ê~íÉ=
= ¡LÜçìê= ¡LÜçìê=
pìéÉêîáëçêë= = W=ÑìääJíáãÉ= UKNM= UKUM=
= = = W=é~êíJíáãÉ= SKUM= TKQM=
oÉÖìä~ê=ïçêâÉêë= W=ÑìääJíáãÉ= SKOM= TKNM=
= = = W=é~êíJíáãÉ= RKTM= SKMM=
`~ëì~äë= = W=ÉãéäçóÉÇ=Äó=ÖêçïÉê= RKPM= RKVM=
= = = W=~ÖÉåÅó=ëìééäáÉÇ= = RNKQM=

EéÉê=Ç~óF=
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=
=
póëíÉã~íáÅ=î~êá~íáçåë=áå=é~ó=ê~íÉë=ïÉêÉ=ÖêÉ~íÉëí=~ãçåÖ=ëìéÉêîáëçêë=êÉÑäÉÅíáåÖI=ïÉ=ëìëéÉÅíI=
ÇáÑÑÉêÉåí=äÉîÉäë=çÑ=êÉëéçåëáÄáäáíóW=íÜÉ=ÜáÖÜÉëí=~îÉê~ÖÉ=ÚÄ~ëáÅÛ=ê~íÉ=ï~ë=¡UKSM=~å=ÜçìêI=ÖáîÉå=Äó=
ÖêçïÉêë=áå=íÜÉ=¡RMMIMMMJ¡N=ãáääáçå=Ä~åÇK==içïÉëí=é~áÇ=ïÉêÉ=ëìéÉêîáëçêë=áå=íÜÉ=pçìíÜ=tÉëí=
E~îÉê~ÖÉ=Ä~ëáÅ=é~óW=¡TKOMFK==s~êá~íáçåë=áå=é~ó=ê~íÉë=Ñçê=êÉÖìä~ê=~åÇ=Å~ëì~ä=ïçêâÉêë=ïÉêÉ=èìáíÉ=
ëã~ää=Eçå=~îÉê~ÖÉ=çåäó=~Äçìí=PMé=~å=ÜçìêFK=
=
j~å~ÖÉêá~ä= ëí~ÑÑ= ë~ä~êáÉëI=ïÜÉå= èìçíÉÇI= ~îÉê~ÖÉÇ= ¡OPIQMM= ~= óÉ~êI=ïáíÜ= íÜÉ= íçé= ~îÉê~ÖÉ=
ÄÉáåÖ=¡PMIMMM=~ãçåÖ=ÖêçïÉêë=áå=íÜÉ=¡N=ãáääáçåH=íìêåçîÉê=Ä~åÇK=
=

SKSK oÉÅêìáíãÉåí=éêçÄäÉãë=
^éé~êÉåíäó=ãçëí=ÇáÑÑáÅìäí=íç=êÉÅêìáí=~êÉ=ÑìääJíáãÉ=ã~å~ÖÉêá~ä=ëí~ÑÑK==lå=~=ëÅ~äÉ=çÑ=MJNM=EM=ÄÉáåÖ=
îÉêó=É~ëóI=NM=ÉñíêÉãÉäó=ÇáÑÑáÅìäíF=íÜÉ=~îÉê~ÖÉ=ã~êâ=~ÅÅçêÇÉÇ=ï~ë=UKOK==kÉ~êäó=~ë=ÇáÑÑáÅìäí=íç=
ÑáåÇ= ïÉêÉ= ÑìääJíáãÉ= ëìéÉêîáëçêë= E~îÉê~ÖÉ= ã~êâ= TKSFK= = cáîÉ= ã~áå= êÉ~ëçåë= ïÉêÉ= ÖáîÉå= Ñçê=
ÉåÅçìåíÉêáåÖ=êÉÅêìáíãÉåí=éêçÄäÉãëW=
=

• pÜçêí~ÖÉ=çÑ=~ééêçéêá~íÉ=ëâáääë=EÉëéÉÅá~ääó=Ñçê=ã~å~ÖÉêëI=ëìéÉêîáëçêëFK=
• få~Äáäáíó=íç=ÅçãéÉíÉ=çå=ï~ÖÉë=Eãçëí=áãéçêí~åí=ïÜÉå=êÉÅêìáíáåÖ=êÉÖìä~ê=ïçêâÉêëFK=
• få~Äáäáíó=íç=çÑÑÉê=éêçãçíáçå=éêçëéÉÅíë=E~å=~ÅêçëëJíÜÉJÄç~êÇ=éêçÄäÉãFK=
• mççêÉê=ïçêâáåÖ=ÅçåÇáíáçåëI=ÉëéÉÅá~ääó=Ñçê=êÉÖìä~ê=ïçêâÉêëK==qÜáë=ï~ë=ÅçìéäÉÇ=ïáíÜ=

íÜÉ=Ñ~Åí=íÜ~í=íÜÉ=ïçêâ=áë=Ü~êÇI=éÜóëáÅ~ääó=ÇÉã~åÇáåÖK=
=
líÜÉê= áãéçêí~åí=éêçÄäÉãë=åçãáå~íÉÇ=ïÉêÉ=~= ëÜçêí~ÖÉ=çÑ= ÜçìëáåÖI= íÜÉ=~î~áä~Äáäáíó= çÑ= çíÜÉê=
EäÉëë=ÇÉã~åÇáåÖF= àçÄëK= =^éé~êÉåíäóI=ÖêçïÉêë=ïÜç=ìëÉ=Å~ëì~ä=ïçêâÉêë=çÑíÉå=ëìÑÑÉê= Ñêçã=íÜÉ=
Ñ~Åí=íÜ~í=íÜÉó=Å~å=ÄÉ=ìåêÉäá~ÄäÉK=
=

SKTK `~ëì~ä=ïçêâÉêë=
tÜáäÉ= ÚïçêÇ= çÑ= ãçìíÜÛ= ï~ë= íÜÉ= ãçëí= ÑêÉèìÉåíäó= ãÉåíáçåÉÇ= ãÉ~åë= çÑ= êÉÅêìáíáåÖ= Å~ëì~ä=
ïçêâÉêëãçêÉ=Ñçêã~ä=ëçìêÅÉëI=~åÇ=é~êíáÅìä~êäó=íÜÉ=p^tp=ëÅÜÉãÉI=~êÉ=ãçëí=áãéçêí~åí=áÑ=ä~êÖÉ=
åìãÄÉêë= çÑ= Å~ëì~äë= ~êÉ= êÉèìáêÉÇK= = q~ÄäÉ=pKU= Åçåíê~ëíë= íÜÉ= êÉëéçåëÉë= Ñêçã=ÖêçïÉêë= ìëáåÖ=
êÉä~íáîÉäó=ÑÉï=Å~ëì~ä=ïçêâÉêë=EìåÇÉê=NMM=Ç~óë=~=óÉ~êF=ïáíÜ= ä~êÖÉê=ÅìëíçãÉêë=ENIMMMH=Ç~óëFK==
qÜÉêÉ=ïÉêÉI=áåÅáÇÉåí~ääóI=íïáÅÉ=íÜÉ=åìãÄÉê=çÑ=Úä~êÖÉÛ=ÅìëíçãÉêëK=
=

q~ÄäÉ=pKUW=j~áå=ëçìêÅÉ=çÑ=êÉÅêìáíãÉåí=çÑ=Å~ëì~ä=ä~Äçìê=

= iÉîÉä=çÑ=ìëÉ=
EÇ~óë=éÉê=óÉ~êF=

= råÇÉê=NMM= lîÉê=NIMMM=
EÄ~ëÉW=ãáåáãìã=åìãÄÉê=çÑ=ÖêçïÉêë=ìëáåÖGF= EOUMF= ERSMF=
j~áå=ëçìêÅÉ= B= B=
tçêÇ=çÑ=ãçìíÜ= RQ= OM=
p^tp=çê=ëáãáä~ê=~ÖÉåÅáÉë= U= QS=
d~åÖã~ëíÉêë= NM= NR=
bãéäçóãÉåí=~ÖÉåÅáÉë= T= NO=
gçÄ=ÅÉåíêÉë= P= Q=
^ÇîÉêíáëáåÖ= O= O=
líÜÉêëI=åçí=ëí~íÉÇ= NR= N=
= NMM= NMM=
G^ééêçñáã~íÉäó=NOB=çÑ=ìëÉêë=çÑ=Å~ëì~ä=ïçêâÉêë=ÇáÇ=åçí=éêçîáÇÉ=Éëíáã~íÉë=çÑ= íÜÉáê= äÉîÉä=çÑ=
ìëÉK=
=
tÜáäÉ= ãçëí= ÖêçïÉêë= êÉÅêìáí= Å~ëì~ä= ïçêâÉêë= Ñêçã= ÇçãÉëíáÅ= êÉëáÇÉåíëI= ~å= Éëíáã~íÉÇ= UMM=
ÖêçïÉêë=E~äëçF=êÉäó=çå=çîÉêëÉ~ëJÄ~ëÉÇ=éÉêëçååÉäK==i~êÖÉê=äÉîó=é~óÉêë=~êÉ=é~êíáÅìä~êäó=äáâÉäó=íç=
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ÇÉéÉåÇ=çå= çîÉêëÉ~ëJÄ~ëÉÇ=ïçêâÉêë= Ó= êçìÖÜäó= íïçJíÜáêÇë=çÑ= íÜçëÉ= ìëáåÖ=~åó= Å~ëì~äë= ~åÇ=
ïÜçëÉ=ÄìëáåÉëëÉë=éìí= íÜÉã=áå=íÜÉ=¡PMMIMMMH=íìêåçîÉê=Ä~åÇë=ëçìêÅÉ=Ñêçã=~Äêç~ÇK= =^ë=Çç=
ÑáÉäÇ=îÉÖÉí~ÄäÉ=~åÇ=Ñêìáí=EÉëéÉÅá~ääó=ëçÑí=ÑêìáíF=ÖêçïÉêëK=
=
mçä~åÇ=ëÉÉãë=íç=ÄÉ=íÜÉ=ä~êÖÉëí=ëáåÖäÉ=éêçîáÇÉê=çÑ=çîÉêëÉ~ë=Å~ëì~ä=ïçêâÉêëI=ãçëí=çÑ=ïÜçã=
ÅçãÉ=Ñêçã=b~ëíÉêå=bìêçéÉK=
=

SKUK `çåíê~ÅíáåÖ==
qÜÉ=ìëÉI=çê=éêçîáëáçåI=çÑ=Åçåíê~Åí=ëÉêîáÅÉë= áë= äáãáíÉÇ= íç=~=ëã~ää=ãáåçêáíó=çÑ=ÖêçïÉêëI=ïáíÜ=
ãçêÉ=ÅìëíçãÉêë=Ñçê=íÜÉëÉ=ëÉêîáÅÉë=íÜ~å=ëìééäáÉêë=çÑ=íÜÉãK==tÉ=Éëíáã~íÉ=íÜ~íW=
=

• cÉïÉê=íÜ~å=QMM=ÖêçïÉêë=ENQBF=Äìó=áå=Åçåíê~Åí=ëÉêîáÅÉëI=íç=íÜÉ=íìåÉ=çÑ=~Äçìí=SMIMMM=
Ç~óë=~åÇ=~í=~=Åçëí=çÑ=àìëí=çîÉê=¡R=ãáääáçå=íç=íÜÉãK==jçëí=ÚÄìóáåÖ=áåÛ=áë=Äó=ÖêçïÉêë=áå=
íÜÉ=ä~êÖÉê=E¡RMMIMMMHF=äÉîó=Ä~åÇë=~åÇ=Äó=ÑáÉäÇ=îÉÖÉí~ÄäÉ=ÖêçïÉêëK=

• cÉïÉê=íÜ~å=OMM=ESBF=éêçîáÇÉ=Åçåíê~Åí=ëÉêîáÅÉëK==^ÑíÉê=ÇáëÅçìåíáåÖ=~=ÅçìéäÉ=çÑ=ïáäÇäó=
áãéêçÄ~ÄäÉ= Åä~áãë= ïÉ= Éëíáã~íÉ= íÜ~í= íÜÉ= åìãÄÉê= çÑ= Ç~óë= ëçäÇ= Eåçí= åÉÅÉëë~êáäó= íç=
çíÜÉê=ÖêçïÉêëF=ï~ë=~ééêçñáã~íÉäó=NOIMMMI=ÖÉåÉê~íáåÖ=~å=áåÅçãÉ=çÑ=¡NJO=ãáääáçåK=

=
SKVK nì~äáÑáÅ~íáçåë=éçëëÉëëÉÇ=~åÇ=ëçìÖÜí=

qÜÉ=ãçëí=Åçããçåäó=éçëëÉëëÉÇ=E~åÇ=ëçìÖÜíF=èì~äáÑáÅ~íáçå=ï~ë=íÜÉ=éçëëÉëëáçå=çÑ=éêçÑáÅáÉåÅó=
ÅÉêíáÑáÅ~íÉëX=ÑçääçïÉÇ=Äó=Ü~îáåÖ=~=ÇÉÖêÉÉ=çê=Çáéäçã~=áå=~ÖêáÅìäíìêÉ=~åÇLçê=ÜçêíáÅìäíìêÉK==líÜÉê=
åçåJáåÇìëíêóJëéÉÅáÑáÅ=èì~äáÑáÅ~íáçåë=ëìÅÜ=~ë=Ü~îáåÖ=~=ÇÉÖêÉÉ=çê=Çáéäçã~=áå=ÄìëáåÉëë=ëíìÇáÉë=
çê=~=éêçÑÉëëáçå~ä=èì~äáÑáÅ~íáçå=Eáå=Ñçê=Éñ~ãéäÉI=ä~ï=çê=~ÅÅçìåí~åÅóF=ïÉêÉ=áãéçêí~åí=ä~êÖÉäó=íç=
äÉîó= é~óÉêë= áå= íÜÉ= ÜáÖÜÉê= íìêåçîÉê= Ä~åÇëK= = qÜÉ= ~ÄëÉåÅÉ= çÑ= èì~äáÑáÅ~íáçåëI= ~é~êí= Ñêçã=
ÉñéÉêáÉåÅÉI=ï~ë=ÖêÉ~íÉëí=~ãçåÖ=ÖêçïÉêë=áå=íÜÉ=ÚìåÇÉê=¡RMIMMMÛ=íìêåçîÉê=Ä~åÇK=
=
q~ÄäÉ=pV=Å~êêáÉë=~=ÄêáÉÑ=ëìãã~êóK=

q~ÄäÉ=pKVW=nì~äáÑáÅ~íáçåë=éçëëÉëëÉÇLï~åíÉÇ=

= qìêåçîÉê=Ä~åÇ=
=

^ää=
ÖêçïÉêë= Y¡RMIMMM= ¡RMIMMMY

¡PMMIMMM=
¡PMMIMMM

H=
= ===B= ====B= ====B= ==B=
mêçÑáÅáÉåÅó=ÅÉêíáÑáÅ~íÉë= W=éçëëÉëëÉÇ= = SQ= = QM= = SQ= = VR=
= = = = W=ï~åíÉÇ= = OO= = S= = OS= = PN=
= = = = =
aÉÖêÉÉLaáéäçã~=áå=
~ÖêáÅìäíìêÉLÜçêíáÅìäíìêÉ= W=éçëëÉëëÉÇ==

=
= QO=

=
= PM=

=
= PV=

=
= SR=

= = = = W=ï~åíÉÇ= = T= = Q= = S= = NQ=
= = = = =
aÉÖêÉÉLaáéäçã~=áå=ÄìëáåÉëë= W=éçëëÉëëÉÇ= = NQ= = U= = NN= = OV=
= = = = W=ï~åíÉÇ= = P= = N= = O= = V=
= = = = =
mêçÑÉëëáçå~ä=èì~äáÑáÅ~íáçåë= W=éçëëÉëëÉÇ= = U= = S= = R= = NU=
= = = = W=ï~åíÉÇ= = O= = N= = O= = S=
= = = = =
kçåÉ=åçãáå~íÉÇ= = W=éçëëÉëëÉÇ= = OT= = QT= = OS= = NP=
= = = = W=ï~åíÉÇ= = TO= = VM= = SV= = SO=
=
tÜÉå= áåîáíÉÇ= íç= áÇÉåíáÑó=~åó= EçíÜÉêF= ëâáääë= Ñêçã=ïÜáÅÜ= íÜÉó= íÜçìÖÜí= íÜÉáê=ÄìëáåÉëëÉë=ïçìäÇ=
ÄÉåÉÑáíI= íÜçëÉ= ïÜç= ~åëïÉêÉÇ= éìí= ÉãéÜ~ëáë= çå= éÉêëçå~ä= èì~äáíáÉëI= ëìÅÜ= ~ë= ~å= ~Äáäáíó= íç=
í~ÅâäÉ= ~åÇ= êÉëçäîÉ=éêçÄäÉãë=~åÇ= íç=ã~å~ÖÉ=éÉçéäÉK= = ^äëç=ãÉåíáçåÉÇ=ïÉêÉ=èìáíÉ= ëéÉÅáÑáÅ=
ëâáääë=ëìÅÜ=~ë=~=âåçïäÉÇÖÉ=çÑ=ä~åÖì~ÖÉëI=çÑ=êÉÖìä~íçêó=êÉèìáêÉãÉåíë=~åÇ=~å=~Äáäáíó=íç=ëÉääK=
=
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SKNMK hÉó=áëëìÉë=
fåîáíÉÇ= íç= åçãáå~íÉ= ~åó= âÉó= áëëìÉë= íÜ~í= íÜÉó= íÜçìÖÜí= ãçëí= áãéçêí~åí= áå= ~ÑÑÉÅíáåÖ=
ÉãéäçóãÉåí=áå=ÜçêíáÅìäíìêÉ=~åÇ=íÜÉ=ÑìíìêÉ=çÑ=íÜÉáê=ÄìëáåÉëëÉë=~ãçåÖ=íÜÉ=îÉêó=ïáÇÉ=ê~åÖÉ=çÑ=
~åëïÉêë=ÑáîÉ=ã~áå=áëëìÉë=Å~ãÉ=íç=íÜÉ=ÑçêÉW=
=

• `çåÅÉêåë=~Äçìí=éêÉëëìêÉë=çå=ã~êÖáåëI= Ñçê=ïÜáÅÜ=ëìéÉêã~êâÉíë=ïÉêÉ=ìëì~ääó=ÜÉäÇ=
êÉëéçåëáÄäÉI=íçÖÉíÜÉê=ïáíÜ=éêÉëëìêÉ=çå=Eï~ÖÉëF=ÅçëíëK=

• oÉÇ= í~éÉW= íÜÉ= áãéçëáíáçå= çÑ= ìååÉÅÉëë~êó= ÄìêÉ~ìÅê~íáÅ= éêçÅÉÇìêÉëI= ~äçåÖ= ïáíÜ=
éÉêÅÉáîÉÇ= áåÉèìáíáÉë= áå= íÜÉ= í~ñ~íáçå= ëóëíÉã= Ñçê= Å~ëì~ä=ïçêâÉêëK= = qÜÉêÉ=ïÉêÉ= ëçãÉ=
ïÜç=Å~ääÉÇ=Ñçê=íÜÉ=~Äçäáíáçå=çÑ=íÜÉ=^ÖêáÅìäíìê~ä=t~ÖÉë=_ç~êÇK=

• qÜÉ=å~íìêÉ=çÑ=íÜÉ=áåÇìëíêó=áíëÉäÑ=~åÇ=áíë=áã~ÖÉW=ÇÉéÉåÇÉåÅÉ=çå=~=ä~êÖÉ=êÉëÉêîçáê=çÑ=
Å~ëì~ä= ~åÇ= åçíJé~êíáÅìä~êäóJëâáääÉÇ= ä~ÄçìêI= ä~Åâ= çÑ= çééçêíìåáíáÉë= Ñçê= Å~êÉÉê=
ÇÉîÉäçéãÉåíI= éÉêÅÉéíáçåë= çÑ= Ü~êÇ= ïçêâ= Ñçê= äçï= ï~ÖÉëK= = få= ëÜçêíI= ~= Ú`áåÇÉêÉää~Û=
áåÇìëíêó=ïáíÜçìí=~=Ñ~áêó=ÖçÇãçíÜÉêK=

• mìêÉäó=éê~ÅíáÅ~ä=éêçÄäÉãë=çÑ=êÉÅêìáíáåÖ=ïçêâÉêë=êÉëìäíáåÖI=áå=é~êíI=Ñêçã=íÜÉ=å~íìêÉ=
çÑ= íÜÉ= ïçêâ= ~åÇ= ~å= ìå~ííê~ÅíáîÉ= é~ó= ~åÇ= éêçëéÉÅíë= áã~ÖÉ= Äìí= ëìÑÑÉêáåÖ= Ñêçã= ~=
ÚÄÉåÉÑáíë=ÅìäíìêÉÛ=ïÜáÅÜ=áë=~=ÇáëáåÅÉåíáîÉ=íç=ìåÇÉêí~âáåÖ=ëìÅÜ=ïçêâK=

• `çåÅÉêåë=~Äçìí=íÜÉ=ÑìíìêÉ=ëìééäó=çÑ=ëÉ~ëçå~ä=ïçêâÉêë=Ñêçã=~Äêç~Ç=Eáå=ïÜáÅÜ=íÜÉ=
p^tp= ëÅÜÉãÉ= ï~ë= ëÉÉå= ~ë= ~å= ÉëëÉåíá~ä= ÅçãéçåÉåíFK= = cçê= ã~åó= ÖêçïÉêë= íÜÉáê=
~î~áä~Äáäáíó=ï~ë=ëÉÉå=~ë=~å=áåíÉÖê~ä=é~êí=çÑ=íÜÉáê=ÄìëáåÉëëK=

=
SKNNK qçí~ä=ë~äÉë=

tÉ=Ü~îÉ=~äêÉ~Çó=Éñéä~áåÉÇ=íÜ~íI=ïÜáäÉ=ÅäçëÉäó=ÅçêêÉä~íÉÇI=íÜÉ=äÉîÉä=çÑ=äÉîó=é~áÇ=EáÑ=~åóF=áë=åçí=
~=ïÜçääó=~ÅÅìê~íÉ=éêÉÇáÅíçê=çÑ=íÜÉ=íçí~ä=î~äìÉ=çÑ=EÜçêíáÅìäíìê~äF=ë~äÉë=çÑ=~=ÖáîÉå=ÖêçïÉêK==j~åó=
ÖêçïÉêë= êÉéçêíÉÇ= ëìÄëí~åíá~ääó= ÜáÖÜÉê= ë~äÉë= íÜ~å= ãáÖÜí= Ü~îÉ= ÄÉÉå= ÉñéÉÅíÉÇ= Ñêçã= íÜÉ=
~ãçìåí=çÑ= äÉîó=é~áÇX=ëçãÉ=Ü~Ç= äçïÉê=ë~äÉëK= =qÜÉ=~îÉê~ÖÉ=íçí~ä=î~äìÉ=çÑ=ë~äÉë=êÉéçêíÉÇ=Ñçê=
íÜÉ= é~ëí= íïÉäîÉ= ãçåíÜë= ï~ë= àìëí= çîÉê= ¡SRMIMMMK= = dêçëëÉÇ= ìé= íÜáë= ~ãçìåíë= íç= ~= íçí~ä=
Éëíáã~íÉI= Ñçê=~ää=ea`JêÉÖáëíÉêÉÇ=ÖêçïÉêë=çÑ=~Äçìí=¡NKU=ÄáääáçåK= = fí= áë=ã~ÇÉ=ìéI=Äó= íìêåçîÉê=
Ä~åÇI=~ë=ÑçääçïëW=
=

q~ÄäÉ=pKNMW=bëíáã~íÉÇ=íçí~ä=î~äìÉ=çÑ=ë~äÉë=

=
^ééêçñáã~íÉ=åçK=çÑ=ÖêçïÉêë=

^îÉê~ÖÉ=éÉê=
ÖêçïÉê=

qçí~ä=ë~äÉë=

qìêåçîÉê=Ä~åÇ= kçK= B= ¡ÛMMM= = ¡ã= = B=
¡ORIMMMY¡RMIMMM= TNQ= OS= NMM= = TM= = Q=
¡RMIMMMY¡NMMIMMM= TNR= OS= NQM= = NMM= = S=
¡NMMIMMMY¡OMMIMMM= ROV= NV= OTM= = NQR= = U=
¡OMMIMMMY¡PMMIMMM= OMU= U= QPM= = VM= = R=
¡PMMIMMMY¡RMMIMMM= OMQ= T= NIMMM= = OMQ= = NO=
¡RMMIMMMY¡N=ãáääáçå= NUT= T= NINMM= = OMR= = NO=
¡N=ãáääáçåH= NUV= T= QIVMM= = VOR= = RO=
^îÉê~ÖÉI=~ää=ÖêçïÉêë= OITQS= NMM= SRR= = NIUMM= = NMM=
=

SKNOK bãéäçóãÉåí=Åçëíë=
fí= áë= é~êíáÅìä~êäó= ÇáÑÑáÅìäí= íç= éìí= ~= éêÉÅáëÉ= ÑáÖìêÉ= íç= íÜÉ= ÅçëíI= íç= ea`= ÖêçïÉêë= çÑ= íÜÉáê=
éÉêëçååÉäK= = qÜÉêÉ= ïÉêÉ= ëçãÉ= áåíÉêå~ä= áåÅçåëáëíÉåÅáÉë= áå= íÜÉáê= êÉëéçåëÉë= íç= íÜÉ= êÉäÉî~åí=
èìÉëíáçåëI=~=åìãÄÉê=çÑ=ÖêçïÉêë=~ééÉ~êÉÇ= íç=ÉñÅäìÇÉ= íÜÉãëÉäîÉë=ïÜÉå=~ëâÉÇ= íç=Éëíáã~íÉ=
ïÜ~í=íÜÉáê=~ååì~ä=ÉãéäçóãÉåí=Åçëíë=ïÉêÉK==fåÇÉÉÇI=ëçãÉ=ÇáÇ=åçí=ÉîÉå=áåÅäìÇÉ=íÜÉãëÉäîÉë=
~ë= ÄÉáåÖ= ÛÉãéäçóÉÇÛ= Äó= íÜÉ= ÄìëáåÉëëK= = qÜáë= áë= åçíI= çÑ= ÅçìêëÉI= ~äíçÖÉíÜÉê= ëìêéêáëáåÖ= ëáåÅÉ=
ã~åó=ëã~ääÉê=ÖêçïÉêëÛ= ÚÇê~ïáåÖëÛ=ÇÉéÉåÇ=çå=ïÜ~í=ëìêéäìë= áë= äÉÑí=çîÉê=~ÑíÉê=~ää=çíÜÉê=Åçëíë=
Ü~îÉ=ÄÉÉå=ãÉíK==få=~ÇÇáíáçåI=ëçãÉ=ÅçããÉåíÉÇ=íÜ~í=íÜÉó=ÇÉéÉåÇÉÇ=çå=Úîçäìåí~êóÛ=ÜÉäé=Ñêçã=
ëéçìëÉë= ~åÇ= çíÜÉê= Ñ~ãáäó= ãÉãÄÉêëK= = tÜáäÉI= ïÜÉêÉîÉê= éçëëáÄäÉI= ïÉ= ã~ÇÉ= ~å= ~ÇãáííÉÇäó=
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ëçãÉïÜ~í=~êÄáíê~êó=~ÇàìëíãÉåí= íç= íÜÉ= ÑáÖìêÉë=èìçíÉÇ=çìê=ëìëéáÅáçå= áë= íÜ~íI= áÑ=~åóíÜáåÖI= íÜÉ=
ÚíêìÉÛ=ä~Äçìê=Åçëíë=çÑ=êìååáåÖ=ã~åó=çÑ=íÜÉ=ÄìëáåÉëëÉë=áå=çìê=ë~ãéäÉ=~êÉ=ìåÇÉêëí~íÉÇK=
=
táíÜ=íÜÉëÉ=éêçîáëçë=áå=ãáåÇ=íÜÉ=ëìêîÉó=ÉîáÇÉåÅÉ=ëìÖÖÉëíë=íÜ~í=ea`=ÖêçïÉêëÛ=ÉãéäçóãÉåí=
Åçëíë=áå=íÜÉ=íïÉäîÉ=ãçåíÜë=éêÉÅÉÇáåÖ=íÜÉ=ëìêîÉó=~ãçìåíÉÇ=íç=~êçìåÇ=íÜÉ=¡TMM=ãáääáçå=ã~êâI=
~Äçìí=PVB=çÑ=íçí~ä=ë~äÉë=çÑ=~Äçìí=¡NKU=ÄáääáçåK=
=
qÜÉ=~îÉê~ÖÉ=ã~ëâë=~=îÉêó=ÅçåëáÇÉê~ÄäÉ=ê~åÖÉK==få=ëçãÉ=Å~ëÉë=ÉãéäçóãÉåí=Åçëíë=~ãçìåíÉÇ=
íç=TMB=çÑ=íçí~ä=ë~äÉë=î~äìÉI=áå=çíÜÉêë=áí=ï~ë=åÉ~êÉê=OMBK=
=
q~ÄäÉ=pKNN=ëìãã~êáëÉë=íÜÉ=êÉä~íáçåëÜáé=ÄÉíïÉÉå=ÉãéäçóãÉåí=Åçëíë=~åÇ=íçí~ä=ë~äÉëK=

=

q~ÄäÉ=pKNNW=bãéäçóãÉåí=Åçëíë=~ë=éÉêÅÉåí~ÖÉ=íçí~ä=ë~äÉë=

= B=
^îÉê~ÖÉ=~ää=ÖêçïÉêë= PV=
= =
qìêåçîÉê=Ä~åÇ= =
Y¡NMMIMMM= QM=
¡NMMIMMMY¡PMMIMMM= PU=
¡PMMIMMMY¡RMMIMMM= PP=
¡RMMIMMMY¡N=ãáääáçå= QP=
¡N=ãáääáçå=H= OU=
= =
j~áå=Åêçé= =
e~êÇó=åìêëÉêó=ëíçÅâI=ÄìäÄë=~åÇ=ÑäçïÉêë= QQ=
lêå~ãÉåí~ä=éêçíÉÅíÉÇ=Åêçéë= PU=
bÇáÄäÉ=éêçíÉÅíÉÇ=Åêçéë= PP=
cáÉäÇ=îÉÖÉí~ÄäÉë= OT=
qçé=Ñêìáí= PS=
pçÑí=Ñêìáí= QO=
líÜÉêëI=ìåÅä~ëëáÑáÉÇ= PU=
=

SKNPK líÜÉê=ÉåíÉêéêáëÉë=
bñÅäìÇáåÖ= ~åó= çíÜÉê= Ñ~êãáåÖ= ÉåíÉêéêáëÉë= EëìÅÜ= ~ë= åçåJÜçêíáÅìäíìê~ä= ÅêçééáåÖ= çê= äáîÉëíçÅâ=
Ñ~êãáåÖF=ã~åó=ÖêçïÉêë=Ü~Ç=ÜçêíáÅìäíìê~äJêÉä~íÉÇ=ëçìêÅÉë=çÑ=áåÅçãÉW=
=

• cçìê=áå=íÉå=ÉåÖ~ÖÉÇ=áå=ïÜçäÉë~äáåÖ=~åÇ=~äãçëí=~ë=ã~åó=Ü~Ç=~=êÉí~áäáåÖ=çéÉê~íáçåK=
• låÉ=áå=Ñçìê=ÉåÖ~ÖÉÇ=áå=çåJÑ~êã=éêçÅÉëëáåÖ=Eáå=íÜÉ=Å~ëÉ=çÑ=ÑáÉäÇ=îÉÖÉí~ÄäÉ=ÖêçïÉêëI=

ÉÇáÄäÉ=éêçíÉÅíÉÇ=Åêçé=éêçÇìÅÉêë=~åÇ=ëçÑí= Ñêìáí= ÖêçïÉêë= íÜáë= ê~íáç= ê~åÖÉÇ= Ñêçã=çîÉê=
QMB=íç=~äãçëí=RMBFK=

• OMB=Ü~Ç=~=åìêëÉêó=ëÜçéK= =^ãçåÖ=çêå~ãÉåí~ä=éêçíÉÅíÉÇ=Åêçé=éêçÇìÅÉêë= íÜÉ= ê~íáç=
ãçêÉ=íÜ~å=ÇçìÄäÉÇI=~í=QPB=~åÇ=~ãçåÖ=íÜçëÉ=áå=íÜÉ=ìåÇÉê=¡RMIMMM=íìêåçîÉê=Ä~åÇ=áí=
ï~ë=PRBK=

• NPB=Ü~Ç=~=Ñ~êã=ëÜçéI=NMB=~=ã~êâÉí=ëí~ääI=~åÇ=TB=É~ÅÜ=ÉåÖ~ÖÉÇ=áå=éêçÅÉëëáåÖ=
~åÇ=çéÉê~íÉÇ=ã~áä=çêÇÉê=ë~äÉëK=

=
qÜÉëÉ=ÚéçëíJÜ~êîÉëíÛ=~ÅíáîáíáÉë=~ééÉ~ê=íç=ÄÉ=~å=áåíÉÖê~ä=ÉäÉãÉåí=áå=Åêçé=éêçÇìÅíáçåK=
=
=
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j^fk=obmloq=
=
NK fåíêçÇìÅíáçå=
NKNKNK qÜÉ=eçêíáÅìäíìê~ä=aÉîÉäçéãÉåí=`çìåÅáä=Eea`F=Ü~ë=íç=~ÅÅçããçÇ~íÉI=áå=áíë=êÉëÉ~êÅÜ=

éêçÖê~ããÉëI= íÜÉ= åÉÉÇë= çÑ= ÖêçïÉêë= çÑ= ~= ïÜçäÉ= ê~åÖÉ= çÑ= ÅêçéëI= éêçÇìÅÉÇ= ìåÇÉê=
ÇáÑÑÉêÉåí=ÖêçïáåÖ= êÉÖáãÉëK= =låÉ= áãéçêí~åí= Ñ~Åíçê= íÜ~í=ìåáíÉë=~äãçëí=~ää=ÖêçïÉêë= áë=
íÜ~í=ÜçêíáÅìäíìêÉ=áë=ÜáÖÜäó=ä~Äçìê=áåíÉåëáîÉK==jçêÉçîÉêI=íÜÉ=åÉÉÇ=Ñçê=ä~Äçìê=áë=ÜáÖÜäó=
ëÉ~ëçå~äI=ÖáîáåÖ=êáëÉ=íç=~=êÉèìáêÉãÉåí=Ñçê=~=ÑäÉñáÄäÉ= ä~Äçìê=ÑçêÅÉI=çåÉ=çÑíÉå=ãÉí=Äó=
ìíáäáëáåÖ=Å~ëì~äI=ëÉ~ëçå~äI=ä~ÄçìêK=

=
NKNKOK eçïÉîÉêI=íÜÉêÉ=áë=ëìêéêáëáåÖäó=äáííäÉ=ëóëíÉã~íáÅ=áåÑçêã~íáçå=~Äçìí=ä~Äçìê=ìíáäáë~íáçå=áå=

ÜçêíáÅìäíìêÉW=íÜÉ=ëáòÉ=~åÇ=Åçãéçëáíáçå=çÑ=íÜÉ=ä~Äçìê=ÑçêÅÉI=áíë=î~êá~Äáäáíó=íÜêçìÖÜçìí=
íÜÉ=óÉ~êI=íÜÉ=àçÄë=ÇçåÉI=íÜÉ=Üçìêë=ïçêâÉÇ=~åÇ=íÜÉ=éêçÄäÉãë=ÖêçïÉêë=ÉñéÉêáÉåÅÉ=áå=
êÉÅêìáíáåÖ=~åÇ=êÉí~áåáåÖ=ëìáí~ÄäÉ=éÉêëçååÉäK= = fí= áë= íç=éêçîáÇÉ=êÉäá~ÄäÉ= áåÑçêã~íáçå=çå=
áëëìÉë=ëìÅÜ=~ë=íÜÉëÉ=íÜ~í=íÜÉ=ëìêîÉóI=çå=ïÜçëÉ=ÑáåÇáåÖë=íÜáë=êÉéçêí= áë=Ä~ëÉÇI=ï~ë=
ÅçããáëëáçåÉÇK=

=
OK pÅçéÉ=çÑ=pìêîÉó=
OKNKNK qÜÉ=ea`Ûë=éêáã~êó=êÉëéçåëáÄáäáíó=áëI=çÑ=ÅçìêëÉI=íç=áíë=çïå=ãÉãÄÉêëK==cçê=íÜáë=êÉ~ëçå=

íÜÉ=ëìêîÉó=ï~ë=ä~êÖÉäó=ÅçåÑáåÉÇ=íç=íïç=ã~áå=Å~íÉÖçêáÉëW=
=

• iÉîó= é~óÉêë= EÖêçïÉêë= ïÜçëÉ= ë~äÉëI= ~ÑíÉê= ~ääçï~ÄäÉ= ÉñéÉåëÉëI= ÉñÅÉÉÇ= ¡RMIMMM= ~=
óÉ~êI=çÑ=ïÜáÅÜ=íÜÉêÉ=~êÉ=àìëí=çîÉê=OIMMMFK=

• oÉÖáëíÉêÉÇ=ÖêçïÉêë=EíÜçëÉ=ïÜçëÉ=ë~äÉë=êÉèìáêÉ=êÉÖáëíê~íáçå=ïáíÜ=íÜÉ=ea`=Ó=íÜÉó=~êÉ=
áå= íÜÉ= ¡ORIMMMJ¡RMIMMM= Ä~åÇ= Ó= Äìí=ïÜç= ~êÉ= åçåJäÉîó= é~óÉêëK= = qÜÉëÉ= åìãÄÉê= àìëí=
çîÉê=TMMFK=

=
^ää= ÖêçïÉêë= áå= íÜÉëÉ= íïç= Å~íÉÖçêáÉë= ïÉêÉ= áåîáíÉÇ= íç= í~âÉ= é~êí= áå= íÜÉ= ëìêîÉóK= = ^ää=
é~êíáÅáé~åíë= ïÉêÉ= Öì~ê~åíÉÉÇ= íÜ~í= íÜÉáê= áåÇáîáÇì~ä= êÉéäáÉë= ïçìäÇ= ÄÉ= íêÉ~íÉÇ= áå= ëíêáÅí=
ÅçåÑáÇÉåÅÉ=~åÇ=çåäó=ÄÉ=ìëÉÇ=Ñçê=ëí~íáëíáÅ~ä=~å~äóëÉëK=
=
PK `çåíÉåí=
PKNKNK qÜÉ= ÖêçïÉêë= ïÜç= ~êÉ= êÉÖáëíÉêÉÇ= ïáíÜ= íÜÉ= ea`= ÅçîÉê= ~= îÉêó= ïáÇÉ= ê~åÖÉ= çÑ=

ÄìëáåÉëëÉëK= = qÜÉó= î~êó= áå= ëáòÉ= Ñêçã= ~ååì~ä= ë~äÉë= çÑ= ¡ORIMMM= íç= çîÉê= ¡OM=ãáääáçåK==
qÜÉó=Öêçï=~=îÉêó=ïáÇÉ= ê~åÖÉ=çÑ=Åêçéë=ìåÇÉê=ÇáÑÑÉêÉåí=éêçÇìÅíáçå=ëóëíÉãëK= =qÜÉáê=
ìíáäáë~íáçå=çÑ= ä~Äçìê= ê~åÖÉë= Ñêçã=Ü~îáåÖ=çåäó=çåÉ=çê= íïç=éêáåÅáé~äë=ïáíÜI= éÉêÜ~éëI=
é~êíJíáãÉ=ëìééçêí= ëí~ÑÑ= íç=ÉãéäçóáåÖ= ÑìääJíáãÉ=ã~å~ÖÉêá~ä= ~åÇ=ëìéÉêîáëçêó=ëí~ÑÑ= ~ë=
ïÉää=~ë=~=åìãÄÉê=çÑ= êÉÖìä~ê=ïçêâÉêë=~åÇ=~=ëìÄëí~åíá~ä=åìãÄÉê=çÑ=Å~ëì~ä=ïçêâÉêëI=
ïÜçëÉ=ìíáäáë~íáçå=î~êáÉë=Ó=çÑíÉå=èìáíÉ=ëáÖåáÑáÅ~åíäó=Ó= Ñêçã=ãçåíÜJíçJãçåíÜK= =qÜÉëÉI=
~åÇ=çíÜÉê=ÑÉ~íìêÉë=çÑ=íÜÉ=ä~Äçìê=ÑçêÅÉI=ëìÅÜ=~ë=ïÜÉíÜÉê=íÜÉó=~êÉ=ÑìääJíáãÉI=é~êíJíáãÉ=
çê= ëÉ~ëçå~ä= ÉãéäçóÉÉëI= ã~äÉ= çê= ÑÉã~äÉ= Ü~Ç= íç= ÄÉ= ~ÅÅçããçÇ~íÉÇ= áå= ~= ëáåÖäÉ=
èìÉëíáçåå~áêÉI=ëÉåí=íç=~ää=êÉÖáëíÉêÉÇ=ÖêçïÉêëK=

=
PKNKOK qÜÉ=çìíÅçãÉ=ï~ë=~=åáåÉJé~ÖÉ=èìÉëíáçåå~áêÉ= = EëìééçêíÉÇ=Äó=ëÉé~ê~íÉ=Éñéä~å~íçêó=

åçíÉëF=ïÜáÅÜ=ÇÉ~äí=ïáíÜ=ëÉîÉå=ã~áå=íçéáÅëW=
=
NK= kìãÄÉêë=ÉãéäçóÉÇW=íÜÉáê=Åçãéçëáíáçå=EÄó=íÜÉ=å~íìêÉ=çÑ=íÜÉáê=ÉãéäçóãÉåíI=ëÉñ=~åÇ=

~ééêçñáã~íÉ=~ÖÉ=ÇáëíêáÄìíáçå=~åÇ=íÜÉ=âáåÇ=çÑ=ïçêâ=íÜÉó=ÇáÇFK=
OK= t~ÖÉë=~åÇ=ÄÉåÉÑáíë=áå=âáåÇW=Ä~ëáÅ=ê~íÉë=~åÇ=~ééêçñáã~íÉ=íçí~ä=Üçìêäó=É~êåáåÖë=~ÑíÉê=

í~âáåÖ= çîÉêíáãÉI= ÄçåìëÉë= ~åÇ= çíÜÉê= é~óãÉåíë= áåíç= ~ÅÅçìåíX= ~ééêçñáã~íÉ= ~ååì~ä=
É~êåáåÖë=~åÇ=çíÜÉê=ÄÉåÉÑáíë=ÉåàçóÉÇ=EÜçìëáåÖI=ãÉ~äëI=ÉíÅFK=

PK= mêçÄäÉãë=ÉñéÉêáÉåÅÉÇ=áå=êÉÅêìáíáåÖ=ïçêâÉêëK=
QK= oÉÅêìáíãÉåí=çÑ=Å~ëì~äLëÉ~ëçå~ä=ïçêâÉêëW=ëçìêÅÉëI=Åçìåíêó=çÑ=çêáÖáåK=
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RK= qÜÉ= éêçîáëáçåI= çê= ìëÉ= çÑI= Åçåíê~ÅíáåÖ= ëÉêîáÅÉë= E~ë= ~=ãÉ~åë= çÑ= áãéêçîáåÖ= ä~Äçìê=
ìíáäáë~íáçå=çê=~îçáÇáåÖ=íÜÉ=åÉÉÇ=íç=ÇáêÉÅíäó=Éãéäçó=ä~ÄçìêFK=

SK= nì~äáÑáÅ~íáçåë=~åÇ=íê~áåáåÖW=ëâáääë=éçëëÉëëÉÇI=ëâáääë=êÉèìáêÉÇK=
TK= dÉåÉê~ä=áëëìÉë=~ÑÑÉÅíáåÖ=ÉãéäçóãÉåí=áå=ÜçêíáÅìäíìêÉK=
=
PKNKPK ^ÇÇáíáçå~ä= èìÉëíáçåë= ~Äçìí= íÜÉ= ëáòÉ= çÑ= íÜÉ= ÄìëáåÉëëI= áíë= ã~áå= ~ÅíáîáíáÉëI= ÉíÅI=

éêçîáÇÉÇ=~=ãÉ~åë=çÑ=áÇÉåíáÑóáåÖ=íÜÉ=ÉñíÉåí=íç=ïÜáÅÜ=ëìÅÜ=Ñ~Åíçêë=Ü~Ç=~=ÄÉ~êáåÖ=çå=
íÜÉ=~åëïÉêëK===

=
QK oÉëéçåëÉ=
QKNKNK cìääÉê=ÇÉí~áäë=çÑ=íÜÉ=êÉëéçåëÉ=E~åÇ=é~êíáÅìä~êäó=íÜÉ=åçåJêÉëéçåëÉF=íç=íÜÉ=ëìêîÉó=ïáää=

ÄÉ=ÑçìåÇ=áå=íÜÉ=qÉÅÜåáÅ~ä=^ééÉåÇáñK==eÉêÉ=ïÉ=éêÉëÉåí=~=ÄêáÉÑ=ëìãã~êóK=
=
QKNKOK qçï~êÇë=íÜÉ=ÉåÇ=çÑ=pÉéíÉãÄÉê=OMMRI=~äãçëí=OITRM=êÉÖáëíÉêÉÇ=ÖêçïÉêë=EçîÉê=OIMMM=

çÑ= íÜÉã= äÉîó= é~óÉêëF= ïÉêÉ= ëÉåí= èìÉëíáçåå~áêÉë= Äó= íÜÉ= ea`K= = _ó= íÜÉ= ÉåÇ= çÑ=
kçîÉãÄÉêI=ïÜÉå= íÜÉ=Äççâë=ïÉêÉ=ÅäçëÉÇI=SMM=~å~äóë~ÄäÉ= êÉéäáÉë=ïÉêÉ= êÉÅÉáîÉÇI=~=
éêçÇìÅíáîÉ= êÉëéçåëÉ= ê~íÉ= çÑ= OOBK= = få= ~ÇÇáíáçå= ~= ëã~ää= éêçéçêíáçå= E~Äçìí= NMBF=çÑ=
Ú~ÅíáîÉÛ=ÖêçïÉêë=çå=íÜÉ=ea`=êÉÖáëíÉê=ÅçãéêáëáåÖ=ä~êÖÉäó=ëã~ää=EìåÇÉê=¡ORIMMM=~=óÉ~ê=
íìêåçîÉêF=ÄìëáåÉëëÉë=ïÉêÉ=~äëç=ã~áäÉÇK==eçïÉîÉêI=çåäó=NV=EQBF=êÉíìêåÉÇ=~å~äóë~ÄäÉ=
èìÉëíáçåå~áêÉëI= íÜçìÖÜ=ã~åó=ãçêÉ=ïêçíÉ= áåI=çê= íÉäÉéÜçåÉÇI= íç=ë~ó= íÜ~í= íÜÉó=ïÉêÉ=
åç=äçåÖÉê=~ÅíáîÉK==páåÅÉ=áí=ï~ë=ÅäÉ~ê=Ñêçã=íÜÉ=êÉëéçåÇÉåíë=íÜ~í=îÉêó=ã~åó=çÑ=íÜçëÉ=
Ú~ÅíáîÉÛ=ïÉêÉI=~í=ÄÉëíI=ã~êÖáå~ä=áí=ï~ë=ÇÉÅáÇÉÇ=íç=ÉñÅäìÇÉ=íÜÉã=~äíçÖÉíÜÉê=Ñêçã=íÜÉ=
ã~áå=ëìêîÉó=êÉéçêíK=

==
QKNKPK tÜáäÉI=çÑ=ÅçìêëÉI= íÜÉ=ëí~íáëíáÅ~ä=î~äáÇáíó=çÑ=~ää=ë~ãéäÉ=ëìêîÉóë= áë=ÉåÜ~åÅÉÇ=Äó=ÜáÖÜ=

é~êíáÅáé~íáçå= äÉîÉäë= íÜÉêÉ= áë= ÖççÇ=ÉîáÇÉåÅÉ= íç= ~ÅÅÉéí= íÜÉ= êÉäá~Äáäáíó= çÑ= íÜáë= ëìêîÉóK==
qç=ÄÉÖáå=ïáíÜI=íÜÉ=OOB=çÑ=éêçÇìÅíáîÉ=êÉëéçåëÉë=êÉÑäÉÅíë=OOB=çÑ=~ää=ea`JêÉÖáëíÉêÉÇ=
ÖêçïÉêë=~åÇ=åçí=àìëí=~=ëã~ää=ë~ãéäÉ=çÑ=íÜÉãK==jçêÉ=áãéçêí~åíI=Åçãé~êáëçåë=çå=íïç=
ã~áå=ÅêáíÉêá~=ÑçìåÇ=~=ÅäçëÉ=ÅçêêÉä~íáçå=ÄÉíïÉÉå=íÜÉ=ë~ãéäÉ=~åÇ=~ää=ea`=ÖêçïÉêëK=

=
~F=iÉîó=Ä~åÇ=
QKNKQK _ÉÑçêÉ=ÇÉëé~íÅÜ=É~ÅÜ=èìÉëíáçåå~áêÉ=ï~ë=ÅçÇÉÇ=íç=Éå~ÄäÉ=ìë= íç= áÇÉåíáÑó= áíë= Eea`F=

íìêåçîÉê= Ä~åÇ= áåíç= çåÉ= çÑ= ÉáÖÜí= Å~íÉÖçêáÉë= ê~åÖáåÖ= Ñêçã= ¡ORIMMMY¡RMIMMM=
EêÉÖáëíÉêÉÇ=ÖêçïÉêëF=~åÇ=¡RMIMMMY¡NMMIMMM=íç=çîÉê=¡O=ãáääáçå=EäÉîó=é~óÉêëFK==få=É~ÅÜ=
çÑ= íÜÉëÉ= Å~íÉÖçêáÉë= íÜÉêÉ= ï~ë= ~= ÅäçëÉ= ã~íÅÜ= ÄÉíïÉÉå= íÜÉ= ë~ãéäÉ= ~åÇ= íÜÉ=
Úéçéìä~íáçåÛ=EçÑ=~ää=ÖêçïÉêëFK=

=
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q~ÄäÉ=NW=`çãé~êáëçå=çÑ=ë~ãéäÉ=~åÇ=éçéìä~íáçå=Äó=äÉîó=Ä~åÇ=

= ^ää=ÖêçïÉêë= p~ãéäÉ=
EÄ~ëÉW=åìãÄÉê=çÑ=ÖêçïÉêëF= = EOITQSF= = ESMMF=
qìêåçîÉê=Ä~åÇ= = B= = B=
NK=¡ORIMMMY¡RMIMMM= = OS= = OQ=
OK=¡RMIMMMY¡NMMIMMM= = OS= = OR=
PK=¡NMMIMMMYOMMIMMM= = NV= = NV=
QK=¡OMMIMMMY¡PMMIMMM= = U= = T=
RK=¡PMMIMMMYRMMIMMM= = T= = U=
SK=¡RMMIMMMY¡N=ãáääáçå= = T= = V=
TK=¡N=ãáääáçåY¡O=ãáääáçå= = Q= = R=
UK=¡O=ãáääáçåH= = P= = P=
= = NMM= = NMM=
kK_= få= íÜáëI= ~åÇ= ~ää= çíÜÉê= í~ÄäÉëI= éÉêÅÉåí~ÖÉë=ã~ó= åçí= ~ÇÇ= Éñ~Åíäó= íç= NMM=ÄÉÅ~ìëÉ= çÑ= E~F=
êçìåÇáåÖ=íç=íÜÉ=åÉ~êÉëí=NB=çê=EÄF=ãìäíáéäÉ=~åëïÉêëK==kìãÉêáÅ~ä=~åëïÉêë=~êÉ=~äëç=êçìåÇÉÇI=
ìëì~ääó=íç=íÜÉ=åÉ~êÉëí=RM=ÖêçïÉêëK=
=
ÄF=oÉÖáçå=
QKNKRK qÜÉ=èìÉëíáçåå~áêÉ=~äëç=Åçåí~áåÉÇ=ÅçÇÉ=åìãÄÉêë=áÇÉåíáÑóáåÖ=íÜÉ=Åçìåíó=áå=ïÜáÅÜ=íÜÉ=

ÖêçïÉê=ï~ë=Ä~ëÉÇK==Efå=~=ÑÉï=Å~ëÉë=ïÜÉêÉ=ÖêçïÉêë=Ü~îÉ=ÜçäÇáåÖë=áå=ãçêÉ=íÜ~å=çåÉ=
Åçìåíó=íÜÉ=êÉÅçêÇ=ï~ë=çÑ=íÜÉ=~ÇÇêÉëë=Ñêçã=ïÜáÅÜ=íÜÉ=äÉîó=ï~ë=é~áÇFK==qÜÉ=êÉëìäíáåÖ=
Åçãé~êáëçå= ÄÉíïÉÉå= çìê= ë~ãéäÉ= ~åÇ= ~ää= êÉÖáëíÉêÉÇ= ÖêçïÉêëI= ïÜÉå= ÖêçìéÉÇ= áåíç=
ëÉîÉå=êÉÖáçåëI=ï~ë=èìáíÉ=ÅäçëÉK=

=

q~ÄäÉ=OW=`çãéçëáíáçå=çÑ=ë~ãéäÉ=~åÇ=éçéìä~íáçå=Äó=êÉÖáçå=

= ^ää=ÖêçïÉêë= p~ãéäÉ=
EÄ~ëÉW=~Åíì~ä=åìãÄÉê=çÑ=ÖêçïÉêëF= EOITQSF= ESMMF=
oÉÖáçå= B= B=
NK=pçìíÜ=b~ëí= OU= PO=
OK=b~ëí=^åÖäá~= NT= NR=
PK=b~ëí=jáÇä~åÇë= NP= NO=
QK=pçìíÜ=tÉëí= NN= NO=
RK=tÉëí=jáÇä~åÇë=~åÇ=t~äÉë= NN= NN=
SK=kçêíÜ=tÉëí= V= S=
TK=kçêíÜ=~åÇ=pÅçíä~åÇ= NM= NO=
= NMM= NMM=
qÜÉ=~ääçÅ~íáçå=çÑ=ÅçìåíáÉë=íç=êÉÖáçåë=ïáää=ÄÉ=ÑçìåÇ=áå=íÜÉ=qÉÅÜåáÅ~ä=^ééÉåÇáñK=
=
ÅF=mêáåÅáé~ä=Åêçéë=Öêçïå=
QKNKSK qÜáë= áë= ~=ãìÅÜ=ãçêÉ= ÚÑìòòóÛ= ÅêáíÉêáçåI=éêáåÅáé~ääó=ÄÉÅ~ìëÉ=ã~åó=ÖêçïÉêë=éêçÇìÅÉ=

ãçêÉ=íÜ~å=çåÉ=âáåÇ=çÑ=ÅêçéW=ÑáÉäÇ=îÉÖÉí~ÄäÉë=~åÇ=ë~ä~Ç=ÅêçéëI=Ñçê=Éñ~ãéäÉI=çê=íçé=
~åÇ=ëçÑí=ÑêìáíI=éêçíÉÅíÉÇ=~åÇ=çìíÇççê=çêå~ãÉåí~äëI=ÉíÅK==qç=~îçáÇ=ÇçìÄäÉ=ÅçìåíáåÖ=
ïÉ=Åä~ëëáÑáÉÇ=É~ÅÜ=ÖêçïÉê=çå=íÜÉ=Ä~ëáë=çÑ=ïÜÉíÜÉê=~í=äÉ~ëí=RMB=çÑ=Üáë=íìêåçîÉê=ï~ë=
~ÅÅçìåíÉÇ=Ñçê=Äó=~=ëáåÖäÉ=Åêçé=Å~íÉÖçêóNK==tÜÉêÉ=åç=ëáåÖäÉ=Å~íÉÖçêó=éêÉÇçãáå~íÉÇ=
áí=ï~ë=~ÇÇÉÇ=EíçÖÉíÜÉê=ïáíÜ=~=ëã~ää=åìãÄÉê=çÑ=ÖêçïÉêë=çÑ=ëéÉÅá~äáëí=Åêçéë=ëìÅÜ=~ë=
çêáÉåí~ä= îÉÖÉí~ÄäÉë=çê=ãìëÜêççãëF= íç= ~å= Ú~ää= çíÜÉêëÛ= Å~íÉÖçêóK= = få= ~ÇÇáíáçåI= ëçãÉ=
ÖêçïÉêë=ÇáÇ=åçí=áÇÉåíáÑó=íÜÉ=Åêçéë=íÜÉó=ÖêÉïK==q~ÄäÉ=P=éêçîáÇÉë=~å=Éëíáã~íÉ=çÑ=íÜÉ=
ÇáëíêáÄìíáçå=çÑ=íÜÉ=éêáåÅáé~ä=Åêçéë=Öêçïå=Ä~ëÉÇ=çå=íÜÉ=ëìêîÉó=ÑáåÇáåÖëK=

                                                 
N=táíÜ=~=ÑÉï=ÉñÅÉéíáçåëW=ïÉ=áåÅäìÇÉÇ=ÄìäÄëLÑäçïÉêë=E~=ëã~ää=åìãÄÉê=çÑ=ÖêçïÉêëF=áå=íÜÉ=ÚÜ~êÇó=åìêëÉêó=
ëíçÅâÛ=Å~íÉÖçêó=~åÇ= áå=~=ÅçìéäÉ=çÑ=Å~ëÉë=ïÜÉêÉ=çåÉ=Åêçé=~ÅÅçìåíÉÇ= Ñçê= íÜÉ=ÜáÖÜÉëí=éÉêÅÉåí~ÖÉ=çÑ=
íìêåçîÉê=EÉîÉå=áÑ=ï~ë=ÄÉäçï=RMBF=~ääçÅ~íáçå=ï~ë=ã~ÇÉ=íç=íÜ~í=Åêçé=ëÉÅíçêK=
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=

q~ÄäÉ=PW=aáëíêáÄìíáçå=çÑ=éêáåÅáé~ä=Åêçéë=Öêçïå=

=
^ää=ÖêçïÉêë= iÉîó=é~óÉêë=

oÉÖáëíÉêÉÇ=
ÖêçïÉêë=

EkçK=çÑ=èìÉëíáçåå~áêÉë=~å~äóëÉÇF= ESMMF= EQRSF= ENQQF=
Eqçí~ä=åìãÄÉê=çÑ=ea`=ÖêçïÉêëW=Ä~ëÉ=Ñçê=BF= EOITQSF= EOIMPOF= ETNQF=
mêáåÅáé~ä=Åêçéë= B= B= B=
e~êÇó=åìêëÉêó=ëíçÅâI=áåÅäìÇáåÖ=ÄìäÄëLÑäçïÉêë= OU= OS= PO=
lêå~ãÉåí~ä=éêçíÉÅíÉÇ=Åêçéë= ON= NS= PR=
cáÉäÇ=îÉÖÉí~ÄäÉë= NT= NT= NR=
qçéLëíçåÉ=Ñêìáí= NQ= NV= O=
bÇáÄäÉ=éêçíÉÅíÉÇ=Åêçéë= U= U= T=
pçÑí=Ñêìáí= T= V= N=
líÜÉê=ÅêçéëN P= O= R=
råÅä~ëëáÑáÉÇOI=åçí=ëí~íÉÇ= P= P= P=
= NMM= NMM= NMM=
NK=bKÖK=jìëÜêççãëI=çêáÉåí~ä=îÉÖÉí~ÄäÉëK=
OK=kç=éêÉÇçãáå~åí=ÅêçéI=èìÉëíáçå=åçí=~åëïÉêÉÇK=
=
QKNKTK mêÉÅáëÉ=Åçãé~êáëçå=ïáíÜ=ea`=Ç~í~=~î~áä~ÄäÉ=íç=ìë=áë=ÇáÑÑáÅìäíK==eçïÉîÉêI=ëçãÉ=NRB=

çÑ=íÜÉ=èìÉëíáçåå~áêÉë=ëÉåí=çìí=Äó=íÜÉ=ea`=ïÉêÉ=íç=ÖêçïÉêë=êÉÖáëíÉêÉÇ=~ë=Úíçé=Ñêìáí=
çåäóÛ=çê=Úíçé=Ñêìáí=~åÇ=ÜçêíáÅìäíìê~ä=ÅêçéëÛI=NQB=çÑ=çìê=ë~ãéäÉ=ïÉêÉ=ã~áåäó=íçé=Ñêìáí=
ÖêçïÉêëK= = ^= oÉ~ÇáåÖ= råáîÉêëáíó= Éî~äì~íáçå= çÑ= íÜÉ= ea`I= êÉéçêíÉÇ= áå= OMMQI= Äìí=
ÅçîÉêáåÖ=çåäó=~=ë~ãéäÉ=çÑ=äÉîó=é~óÉêë=~åÇ=ÉñÅäìÇáåÖ=íçé=Ñêìáí=ÖêçïÉêë=éêçÇìÅÉÇ=~=
Ñ~áêäó=ÅäçëÉ=Åçãé~êáëçå=áå=íÜÉ=êÉëéçåëÉë=çÄí~áåÉÇ=ïáíÜ=çìê=êÉëéçåÇÉåíëK==bñÅäìÇáåÖ=
ÛÅêçëë=ëÉÅíçêÛ=êÉëéçåëÉë=Ñêçã=íÜÉ=oÉ~ÇáåÖ=ëìêîÉó=~åÇ=íçé=Ñêìáí=ÖêçïÉêëI=ÖêçïÉêë=çÑ=
çíÜÉê=Åêçéë=~åÇ= ÚìåÅä~ëëáÑáÉÇÛ=~åëïÉêë= Ñêçã=çìê=ëìêîÉóI= íÜÉ= êÉëéçåëÉë=ïÉêÉ=îÉêó=
ÅäçëÉ=áåÇÉÉÇW=

=
= iÉîó=é~óÉêë=ë~ãéäÉ=
= oÉ~ÇáåÖ=råáîÉêëáíó= qÜáë=ëìêîÉó=
EÄ~ëÉW=åçK=çÑ=êÉäÉî~åí=êÉëéçåëÉëF= EOUTF= EPRNF=
pÉÅíçêë= B= B=
e~êÇó=åìêëÉêó=ëíçÅâLÄìäÄëI=ÑäçïÉêë= PP= PQ=
mêçíÉÅíÉÇ=Åêçéë=Eçêå~ãÉåí~ä=~åÇ=ÉÇáÄäÉF= PO= PN=
cáÉäÇ=îÉÖÉí~ÄäÉë= OQ= OP=
pçÑí=Ñêìáí= NN= NO=
= NMM= NMM=
=
QKNKUK qÜÉêÉ=áëI=ÜçïÉîÉêI=ëçãÉ=ÉîáÇÉåÅÉ=íÜ~í=ÄçíÜ=ëìêîÉóë=ã~ó=Ü~îÉI=íç=~=ãçÇÉëí=ÉñíÉåíI=

ìåÇÉêJêÉéêÉëÉåíÉÇ= íÜÉ= éêçéçêíáçå= çÑ= ÑáÉäÇ= îÉÖÉí~ÄäÉ= ÖêçïÉêë= ~ãçåÖ= äÉîó= é~óÉêëK==
lå= íÜÉ=oÉ~ÇáåÖ=råáîÉêëáíó=ëíìÇó= íÜÉ= êÉëéçåëÉ=ê~íÉ= Ñêçã=íÜáë=ëÉÅíçêI=~í=PTBI=ï~ë=
ÄÉäçï=íÜÉ=~îÉê~ÖÉ=Ñçê=~ää=çíÜÉê=ëÉÅíçêë=E~í=~Äçìí=QRBFK==eçïÉîÉêI=íÜÉ=çîÉê~ää=áãé~Åí=
çå=ÄçíÜ=ëìêîÉóë=áë=åçíI=áå=çìê=îáÉïI=ëáÖåáÑáÅ~åí=ÉåçìÖÜ=íç=ÄÉ=~=Å~ìëÉ=Ñçê=ÅçåÅÉêåK=

=
QKNKVK ^å= áãéçêí~åí= Å~îÉ~íW= íÜÉ= êÉ~ÇÉê= ïáää= ÑáåÇ= íÜ~í= çåÉ= çÑ= íÜÉ= Ä~ëáÅ= ~å~äóëÉë= áå= íÜÉ=

êÉéçêí=áë=íìêåçîÉê=Ä~åÇI=ïÜáÅÜ=áë=Ä~ëÉÇ=çå=íÜÉ=äÉîÉä=çÑ=äÉîó=EáÑ=~åóF=é~ó~ÄäÉ=íç=íÜÉ=
ea`K= = fåÇÉÉÇI=~ë=~=Äêç~Ç= áåÇÉñ=çÑ=ÄìëáåÉëë=ëáòÉ= áí= áë=ìëì~ääó= íÜÉ=ãçëí= áãéçêí~åí=
ãÉ~åë=çÑ=ÇáëíáåÖìáëÜáåÖ=ÄÉíïÉÉå=ÖêçïÉêëÛ=êÉëéçåëÉëK==eçïÉîÉêI=íÜÉ=íìêåçîÉê=Ä~åÇ=
ïáíÜáå=ïÜáÅÜ=~=é~êíáÅìä~ê=ÖêçïÉê= Ñ~ääë=ÇçÉë=åçí=åÉÅÉëë~êáäó= êÉÑäÉÅí= íÜÉ= íçí~ä=ëáòÉ=çÑ=
Üáë= ÜçêíáÅìäíìê~ä= ÄìëáåÉëëK= = fí= ÉñÅäìÇÉë= Ú~ääçï~ÄäÉ= ÉñéÉåëÉëÛ= ëìÅÜ= ~ë= íÜÉ= Åçëí= çÑ=
ÅçãéçëíI=Ü~ìä~ÖÉI=~åÇ=éêçÇìÅÉ=ÄçìÖÜí=Ñçê=ÖêçïáåÖ=çåK==^äëçI=ÉñÅäìÇÉÇ=áë=íÜÉ=ë~äÉë=
î~äìÉ= çÑ= éêçÇìÅÉ= ÄçìÖÜí= áå= Ñçê= áããÉÇá~íÉ= êÉë~äÉ= ~ë= ïÉääI= çÑ= ÅçìêëÉI= ~ë= åçåJ
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ÜçêíáÅìäíìê~ä=ÖççÇëI=ëìÅÜ=~ë=Ö~êÇÉå=êÉèìáëáíÉëK==få=íÜÉ=Å~ëÉ=çÑ=~=ÖêçïÉêJé~ÅâÉê=ïÜç=
é~Åâë= Ñçê= çíÜÉê= EäçÅ~ä= çê= çîÉêëÉ~ëF= éêçÇìÅÉêëI= íÜÉ= ë~äÉë= î~äìÉ= çÑ= ÄìóáåÖ= áå= íÜáë=
éêçÇìÅÉ=áë=~å=~ääçï~ÄäÉ=ÉñéÉåëÉK==eçïÉîÉêI=áå=êÉéçêíáåÖ=íÜÉ=ìëÉ=çÑ=ä~Äçìê=áí=ëÉÉãë=
ÅäÉ~ê= íÜ~í= íÜÉëÉ= ÚãìäíáJÉåíÉêéêáëÉÛ= ÄìëáåÉëëÉëI= ïÜáÅÜ= ~êÉ= îÉêó= Åçããçå= áå=
ÜçêíáÅìäíìêÉI= áåÅäìÇÉÇ= íÜÉ= íçí~äáíó= çÑ= íÜÉáê= ëí~ÑÑI= áêêÉëéÉÅíáîÉ= çÑ= íÜÉ= ÇìíáÉë= íÜÉó=
éÉêÑçêãÉÇK= = qÜáë= áë= éÉêÑÉÅíäó= ìåÇÉêëí~åÇ~ÄäÉK= = qÜÉëÉ= ~ÅíáîáíáÉë= ~êÉ= ~å= áåíÉÖê~äI=
áåÇÉÉÇ= ÖÉåÉê~ääó= ÉëëÉåíá~äI= é~êí= çÑ= íÜÉáê= ÄìëáåÉëëÉëK= = fí= ïçìäÇ= ÄÉ= ìåêÉ~äáëíáÅ= íç=
ÉñéÉÅí= íÜÉã= íç= ÇáëíáåÖìáëÜ= çå= ~å= ~äêÉ~Çó= èìáíÉ= ÇÉí~áäÉÇ= îçäìåí~êó= èìÉëíáçåå~áêÉ=
ÄÉíïÉÉå= íÜÉ= íáãÉ= ëéÉåí= Äó= ëçãÉ= çÑ= íÜÉ= ëí~ÑÑ= çå= ~ÅíáîáíáÉë= ÇáêÉÅíäó= êÉä~íÉÇ= íç= íÜÉ=
éêçé~Ö~íáçå=çÑ=íÜÉáê=çïå=Åêçéë=~åÇ=ë~óI=íÉåÇáåÖ=ëìÄàÉÅíë=ÄçìÖÜí=áå=Ñçê=áããÉÇá~íÉ=
êÉë~äÉK=

=
QKNKNMK qÜÉêÉ=áë=ÉîáÇÉåÅÉ=íç=ëìééçêí=íÜáë=íÜÉëáëK==tÜáäÉ=åçí=~ää=ÖêçïÉêë=êÉîÉ~äÉÇ=íÜÉáê=íçí~ä=

ë~äÉë= Ç~í~I= ÉåçìÖÜ= ÇáÇ= ëç= íç= Éå~ÄäÉ= ~= Åçãé~êáëçå= íç= ÄÉ= ã~ÇÉ= ÄÉíïÉÉå= íÜÉ=
íìêåçîÉê=Ä~åÇ=ïáíÜáå=ïÜáÅÜ=~=é~êíáÅìä~ê=ÖêçïÉê=ÑÉää=~åÇ=íÜÉ=î~äìÉ=çÑ=ë~äÉë=êÉéçêíÉÇK=

=
• kÉ~êäó=Ü~äÑ=çÑ=~ää=ÚêÉÖáëíÉêÉÇJçåäóÛ=ÖêçïÉêë=Eáå=íÜÉ=Y¡RMIMMM=Ä~åÇF=êÉéçêíÉÇ=Úä~ëí=óÉ~êÛ=

ë~äÉë=çÑ=çîÉê=¡RMIMMMW=OMB=çÑ=íÜÉã=ë~áÇ=íÜÉáê=ë~äÉë=ïÉêÉ=çîÉê=¡NMMIMMMK=
• ^ãçåÖ= äÉîó= é~óÉêë= áå= íÜÉ= ¡NMMIMMMY¡OMMIMMM= Ä~åÇI= ~äãçëí= Ü~äÑ= êÉéçêíÉÇ= ë~äÉë= çÑ=

çîÉê=¡OMMIMMMI=NRB=ë~áÇ=íÜÉó=ïÉêÉ=çîÉê=¡PRMIMMMK=
• få=íÜÉ=¡RMMIMMMJ¡N=ãáääáçå=Ä~åÇ=E~ÇãáííÉÇäó=~=ëã~ää=åìãÄÉê=çÑ=ÖêçïÉêëF=~Äçìí=~=íÜáêÇ=

êÉéçêíÉÇ=ë~äÉë=çÑ=çîÉê=¡N=ãáääáçåI=~=ÑÉï=~ÄçîÉ=¡NKR=ãáääáçåK=
=
qÜÉêÉ= ïÉêÉ= ~äëç= ëçãÉ= Å~ëÉë= áå= ïÜáÅÜ= ë~äÉë= êÉéçêíÉÇ= ïÉêÉ= ÄÉäçï= íÜÉ= ÖêçïÉêëÛ= íìêåçîÉê=
Ä~åÇI=Äìí=íÜÉó=ïÉêÉ=êÉä~íáîÉäó=ÑÉï=áå=åìãÄÉêK=
=
RK ^å~äóëÉë=
RKNKNK få=çìê=êÉéçêí=ïÉ=Ü~îÉ=ÚÖêçëëÉÇ=ìéÛ=íÜÉ=ëìêîÉóÛë=ÑáåÇáåÖë=íç=~êêáîÉ=~í=Éëíáã~íÉë=çÑ=íÜÉ=

íçí~ä=åìãÄÉêë=çÑ=ea`=êÉÖáëíê~åíë=ïÜç=Ñ~ää=áåíç=~=ÖáîÉå=Å~íÉÖçêóK==qÜÉëÉ=ÑáÖìêÉë=~êÉ=
ìëì~ääó=Å~äÅìä~íÉÇ=íç=íÜÉ=åÉ~êÉëí=RM=ÖêçïÉêëK==qÜÉ=Ä~ëÉ=Ñêçã=ïÜáÅÜ=íÜÉ=Å~äÅìä~íáçåë=
~êÉ=ã~ÇÉ=EíÜÉ=~Åíì~ä=åìãÄÉê=çÑ=êÉëéçåÇÉåíëF=áë=ëÜçïå=~í=íÜÉ=ÜÉ~Ç=çÑ=ãçëí=í~ÄäÉë=
EíÜáë=áë=íÜÉ=ÚìåïÉáÖÜíÉÇÛ=ÑáÖìêÉFK==^äëçI=ëÜçïå=EïÉáÖÜíÉÇ=Ä~ëÉF=áë=~å=Éëíáã~íÉ=çÑ=íÜÉ=
íçí~ä=åìãÄÉê=çÑ=ÖêçïÉêë=êÉëéçåÇáåÖ=íç=íÜÉ=é~êíáÅìä~ê=èìÉëíáçåK=

=
SK pÅçéÉ=çÑ=oÉéçêí=
qÜáë=êÉéçêí=áë=Ä~ëÉÇ=çå=ea`=êÉÖáëíÉêÉÇ=ÖêçïÉêëK==lÑ=ÅçìêëÉI=åçí=~ää=ÖêçïÉêë=áå=dêÉ~í=_êáí~áå=
~êÉ=êÉÖáëíÉêÉÇ=ïáíÜ=íÜÉ=ea`W=
• pçãÉI= íÜçìÖÜ= éêçÄ~Ääó= çåäó= ~= ëã~ää= åìãÄÉêI= ~êÉ= ä~êÖÉ= ÉåçìÖÜ= íç= ÄÉ= êÉÖáëíÉêÉÇ= ÄìíI=

íÜêçìÖÜ=áÖåçê~åÅÉ=çê=áåíÉåíI=Çç=åçí=Çç=ëçK=eçïÉîÉêI=~=ÅçåëáëíÉåí=éêçÖê~ã=çÑ==áÇÉåíáÑóáåÖ=
äÉîó= ~îçáÇÉêë= Ü~ë= ïÜáííäÉÇ= ~ï~ó= íÜÉáê= åìãÄÉêë= ~åÇ= ïáää= ÅçåíáåìÉ= íç= Çç= ëçK= lìê=
ÚÖìÉëëíáã~íÉÛ= áë= íÜ~íI= áÑ=~ää=ÖêçïÉêë= ä~êÖÉ=ÉåçìÖÜ= íç=ÄÉ= êÉÖáëíÉêÉÇ=ïÉêÉ=ÅçîÉêÉÇ= =Äó= íÜÉ=
ëìêîÉó=íÜÉ=Éëíáã~íÉÇ=ëáòÉ=çÑ=íÜÉ=ä~Äçìê=ÑçêÅÉ=ïçìäÇ=áåÅêÉ~ëÉ=Äó=ÄÉíïÉÉå=RB=~åÇ=NMBK=

• j~åó=ãçêÉI=éçëëáÄäó=~êçìåÇ=íÜÉ=SIMMM=Ó=TIMMM=ã~êâ=~êÉ=íçç=ëã~ää=EáÉ=ÄÉäçï=íÜÉ=¡ORIMMM=
íÜêÉëÜçäÇF=ÉîÉå=íç=ÄÉ=êÉÖáëíÉêÉÇK=qÜÉáê=ÅçåíêáÄìíáçå=íç=íÜÉ=ÉãéäçóÉÇ=ä~Äçìê=ÑçêÅÉ=áë=äáâÉäó=
íç= ÄÉ= åÉÖäáÖáÄäÉK= qÜÉó= ïáääI= ÜçïÉîÉêI= ã~âÉ= ~= ëáÖåáÑáÅ~åí= ~ÇÇáíáçå= íç= íÜÉ= åìãÄÉê= çÑ=
ÚéêáåÅáé~äëÛI= ÉëéÉÅá~ääó= é~êíJíáãÉ= éêáåÅáé~äëI= éçëëáÄäó= ÇçìÄäáåÖ= íÜÉ= åìãÄÉêK= cçê= íÜÉáê=
ÄìëáåÉëëÉë=íÜÉáê=ä~Äçìê=áåéìíI=áÑ=éêçéÉêäó=ÅçëíÉÇI=ïçìäÇ=éêçÄ~Ääó=ÄÉ=ëáÖåáÑáÅ~åíäó=~ÄçîÉ=
íÜ~í=êÉÅçêÇÉÇI=ÉîÉå=Äó=ëã~ääÉê=ea`=Ó=êÉÖáëíÉêÉÇ=ÖêçïÉêëK===
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=
TK j~áå=ÑáåÇáåÖë=
=

TKNK fåíêçÇìÅíáçå=
TKNKNK tÉ= ëçìÖÜí= áåÑçêã~íáçå= ~Äçìí= íÜÉ= åìãÄÉê= çÑ= éÉçéäÉ= ÉãéäçóÉÇ= Äó= É~ÅÜ= ÖêçïÉêI=

~ëâáåÖ=Ñçê=~=ÇáëíáåÅíáçå=ÄÉíïÉÉåW=
=
Á=éêáåÅáé~äë=EíÜÉ=çïåÉêë=çÑ=íÜÉ=ÄìëáåÉëëI=ÇáêÉÅíçêë=~åÇ=ã~å~ÖÉêëFX=
Á=ëìéÉêîáëçêëX=
Á=êÉÖìä~ê=ïçêâÉêëX=~åÇ=
Á=Å~ëì~ä=ïçêâÉêëK=
=
cçê= íÜêÉÉ=çÑ= íÜÉëÉ= Å~íÉÖçêáÉë= EÉñÅäìÇáåÖ=Å~ëì~äëF=ïÉ=~ëâÉÇ= Ñçê= ~=ÇáëíáåÅíáçå=ÄÉíïÉÉå= ÑìääJ=
~åÇ= é~êíJíáãÉ= ïçêâÉêë= ~åÇ= ÄÉíïÉÉå= ã~äÉ= ~åÇ= ÑÉã~äÉ= ïçêâÉêëK= = `~ëì~ä= ïçêâÉêë= ~êÉI= çÑ=
ÅçìêëÉI= é~êíJíáãÉ= Äó= ÇÉÑáåáíáçå= ~åÇ= éêÉëÉåíÉÇ= ~= ÇáÑÑÉêÉåí= êÉèìáêÉãÉåíW= íÜÉáê= ìëÉ= î~êáÉëI=
ÖÉåÉê~ääó= èìáíÉ= ïáÇÉäó= íÜêçìÖÜçìí= íÜÉ= óÉ~ê= êÉåÇÉêáåÖ= ~= Úëå~éëÜçíÛ= ãÉ~ëìêÉãÉåí= çÑ= äáííäÉ=
î~äìÉK= = ^äëç= íÜÉáê= Åçãéçëáíáçå= î~êáÉëW= íÜÉ= Å~ëì~äë= ÉãéäçóÉÇ= çåÉ= ïÉÉâ=ã~ó= ÄÉ= ÇáÑÑÉêÉåí=
éÉçéäÉ= Ñêçã=íÜÉáê=éêÉÇÉÅÉëëçêëI=çê=ëìÅÅÉëëçêëK= = fí= áëI= íÜÉêÉÑçêÉI=ãçêÉ=ëÉåëáÄäÉ= íç=ãÉ~ëìêÉ=
Å~ëì~ä=ä~Äçìê=áåéìí=áå=íÉêãë=çÑ=Úã~å=Eçê=ïçã~åF=Ç~óëÛK=
=

TKOK píêìÅíìêÉ=çÑ=ÉãéäçóãÉåí=
TKOKNK tÜáäÉ= éê~ÅíáÅ~ääó= ~ää= ÖêçïÉêë= êÉéçêíÉÇ= íÜ~í= íÜÉó= Ü~Ç= ~í= äÉ~ëí= çåÉ= éêáåÅáé~ä= EPB=

ÇáÇåÛíI= éÉêÜ~éë= ~å= çîÉêëáÖÜíI= éÉêÜ~éë= ÄÉÅ~ìëÉ= íÜÉó= Ü~Ç= åç= êÉ~ä= êçäÉ= áå= íÜÉ=
ÜçêíáÅìäíìê~ä= ëáÇÉ= çÑ= íÜÉáê= ÄìëáåÉëëF= åçí= ÉîÉêóÄçÇó= ÉãéäçóÉÇ= çíÜÉê= Å~íÉÖçêáÉë= çÑ=
ïçêâÉêW=

=
• çåäó=QPB=ÉãéäçóÉÇ=~í=äÉ~ëí=çåÉ=EÑìää=çê=é~êíJíáãÉF=ëìéÉêîáëçêX=
• ÜçïÉîÉêI=UNB=ÉãéäçóÉÇ=~í=äÉ~ëí=çåÉ=êÉÖìä~ê=ïçêâÉêI=~åÇ=
• SSB=ÉãéäçóÉÇ=~í=äÉ~ëí=ëçãÉ=Å~ëì~ä=ïçêâÉêëI=ÉáíÜÉê=ÇáêÉÅíäó=çê=íÜêçìÖÜ=~ÖÉåÅáÉëK=

=
TKOKOK q~ÄäÉ= Q= Éñ~ãáåÉë= íÜÉ= ëíêìÅíìêÉ= çÑ= ÉãéäçóãÉåí= áå= ãçêÉ= ÇÉí~áäI= Éñ~ãáåáåÖ=

ÅçãÄáå~íáçåë= çÑ= éÉêëçååÉä= ÉãéäçóÉÇK= = fí= ëÜçïë= íÜ~í= ~Äçìí= ~= íÜáêÇ= çÑ= ÄìëáåÉëëÉë=
áåîçäîÉÇ=íÜÉ=ÉãéäçóãÉåí=çÑ=~ää=Ñçìê=Å~íÉÖçêáÉë=EéêáåÅáé~äëI=ëìéÉêîáëçêëI=êÉÖìä~ê=~åÇ=
Å~ëì~ä= ïçêâÉêëFK= = kÉñí= ãçëí= Åçããçå= E~Äçìí= ~= èì~êíÉê= çÑ= ÖêçïÉêëF= ï~ë= íÜÉ=
ÉãéäçóãÉåí=çÑ=éêáåÅáé~äë=~åÇ=ÄçíÜ=êÉÖìä~ê=~åÇ=Å~ëì~ä=ïçêâÉêë=Äìí=åçí=ëìéÉêîáëçêëK=

=
TKOKPK páòÉ=ã~ííÉêëW=çåÅÉ=~ÄçîÉ=íÜÉ=¡OMMIMMM=íìêåçîÉê=ã~êâ=åç=ÖêçïÉêë=êÉäó=ëçäÉäó=çå=íÜÉ=

áåéìí= çÑ= éêáåÅáé~äëK= = ^ÄçîÉ= ¡PMMIMMM= ÄÉíïÉÉå= SQB= ~åÇ= UUB= E~í= íÜÉ=
¡PMMIMMMY¡RMMIMMM=~åÇ=¡O=ãáääáçåH=äÉîÉäë=êÉëéÉÅíáîÉäóF=ÇÉéÉåÇ=çå=~ää= Ñçìê=Öê~ÇÉë=
çÑ= ëí~ÑÑK= =páåÅÉ= íÜÉ=¡PMMIMMMH= íìêåçîÉê= äÉîÉä= ~ééÉ~êë= íç=ã~êâ=~=ï~íÉêëÜÉÇ= áå= íÜÉ=
Å~íÉÖçêáÉë= çÑ= éÉêëçååÉä= ÉãéäçóÉÇI= q~ÄäÉ= Q= Öêçìéë= íçÖÉíÜÉê= íìêåçîÉê= Å~íÉÖçêáÉë=
~ÄçîÉ=íÜáë=äÉîÉäK=

=
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q~ÄäÉ=QW=píêìÅíìêÉ=çÑ=ÉãéäçóãÉåí=

= qìêåçîÉê=Ä~åÇ=
=

^ää=
ÖêçïÉêë= Y¡RMIMMM= ¡RMIMMMY=

¡NMMIMMM=
¡NMMIMMMY=
¡PMMIMMM=

¡PMMIMMMH=

EÄ~ëÉW=åçK=çÑ=áåíÉêîáÉïëF= ESMMF= ENQQF= ENRNF= ENRTF= ENQUF=
E~Åíì~ä=åçK=çÑ=ÖêçïÉêëF= EOITQSF= ETNQF= ETNRF= ETPTF= ERUMF=
píêìÅíìêÉ= = B= B= B= B= B=
mêáåÅáé~äëI=ëìéÉêîáëçêëI=
ïçêâÉêëI=Å~ëì~äë=

= PO= S= OP= PP= TQ=

mêáåÅáé~äëI=ïçêâÉêëI=Å~ëì~äë= = OQ= NV= OT= PP= NQ=
mêáåÅáé~äë=~åÇ=ïçêâÉêë= = NS= PN= NT= NP= O=
mêáåÅáé~äë=çåäó= = NM= OR= NO= N= J=
mêáåÅáé~äëI=ëìéÉêîáëçêë=~åÇ=
ïçêâÉêë=

= S= U= V= U= R=

mêáåÅáé~äë=~åÇ=Å~ëì~äë= = S= U= Q= R= N=
líÜÉê=ÅçãÄáå~íáçåë= = R= P= U= T= Q=
= = NMM= NMM= NMM= NMM= NMM=
=
=

TKPK kìãÄÉêë=ÉãéäçóÉÇ=
~F=mêáåÅáé~äë=
TKPKNK tÉ= Éëíáã~íÉ= íÜ~í= íÜÉ= Ú~îÉê~ÖÉÛ= ÖêçïÉê= Ü~ë= ÄÉíïÉÉå= íïç= ~åÇ= íÜêÉÉ= Eëí~íáëíáÅ~ääóJ

ëéÉ~âáåÖ=OKQF=éêáåÅáé~äë=Ó=íÜ~í=áëI=çïåÉêëI=ÇáêÉÅíçêë=çê=ã~å~ÖÉêëK==qÜáë=ÖêçëëÉë=íç=~=
íçí~ä= åìãÄÉê= çÑ= ~êçìåÇ= SIRMM= éÉçéäÉK= = kçí= ëìêéêáëáåÖäó= íÜÉ= åìãÄÉê= çÑ= éêáåÅáé~äë=
áåÅêÉ~ëÉë=ïáíÜ=ÄìëáåÉëë=ëáòÉI=ëÉÉ=q~ÄäÉ=RK=

=
=

q~ÄäÉ=RW=aáëíêáÄìíáçå=çÑ=éêáåÅáé~äë=áå=ea`=êÉÖáëíÉêÉÇ=ÄìëáåÉëëÉë=

= qçí~ä=åçK=çÑ=
ÖêçïÉêë=

^îÉê~ÖÉ=åçK=çÑ=
éêáåÅáé~äë=éÉê=ÖêçïÉê=

qçí~ä=åçK=çÑ=éêáåÅáé~äë=
EÉëíKF=

qìêåçîÉê=Ä~åÇ= kçK= B= kçK= kçK= = B=
råÇÉê=¡RMIMMM= TNQ= = OS= NKU= NIPMM= = OM=
¡RMIMMMY¡NMMIMMM= TNR= = OS= NKT= NIOMM= = OM=
¡NMMIMMMY¡OMMIMMM= ROV= = NV= OKM= NIMRM= = NS=
¡OMMIMMMY¡PMMIMMM= OMU= = U= OKO= QRM= = T=
¡PMMIMMMY¡RMMIMMM= OMQ= = T= OKT= RRM= = U=
¡RMMIMMMY¡N=ãáääáçå= NUT= = T= QKQ= UMM= = NO=
¡N=ãáääáçåH= NUV= = T= SKN= NINRM= = NT=
qçí~ä= OITQS= = NMM= OKQ= SIRMM= = NMM=
=
TKPKOK eçïÉîÉêI=åçí=~ää=éêáåÅáé~äë=~êÉ=ÉåÖ~ÖÉÇ=ÑìääJíáãÉ=áå=íÜÉ=ÄìëáåÉëëW=~Äçìí=çåÉ=áå=ÑáîÉ=

áëI= ~í= äÉ~ëí= åçãáå~ääóI= ~= é~êíJíáãÉêK= = kçê= ~êÉ= íÜÉó= ~ää=ãÉåW= ~Äçìí= íÜêÉÉ= áå= íÉå= ~êÉ=
ïçãÉåK==tçãÉåI=ÜçïÉîÉêI=~êÉ=äÉëë=äáâÉäó=íç=ÑÉ~íìêÉ=áå=íÜÉ=ä~êÖÉê=ÄìëáåÉëëÉëK=

=
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q~ÄäÉ=SW=pÉñ=~åÇ=ëí~íìë=çÑ=éêáåÅáé~äë=

= iÉîó=Ä~åÇ=
= qçí~ä=

Y¡NMMIMMM=
¡NMMIMMMY=
¡RMMIMMM=

lîÉê=
¡RMMIMMM=

= kçK= B= kçK= B= kçK= B= kçK= B=
jbkW= = ÑìääJíáãÉ= QIMRM= SO= NIQMM= RS= NIQMM= ST= NIPMM= SR=
= = é~êíJ
íáãÉ=

SMM= V= PRM= NQ= NMM= S= NMM= R=

qlq^i= QISRM= TN= NITRM= TM= NIRMM= TP= NIQMM= TM=
tljbkW== ÑìääJíáãÉ= NIOMM= NV= QRM= NU= PMM= NR= QRM= OQ=
= = é~êíJ
íáãÉ=

SRM= NM= PMM= NO= ORM= NO= NMM= S=

qlq^i= NIURM= OV= TRM= PM= RRM= NT= RRM= PM=
^ii=mofk`fm^ip= SIRMM= NMM= OIRMM= NMM= OIMRM= NMM= OIMMM= NMM=
oÉãáåÇÉêW=ÇìÉ=íç=êçìåÇáåÖI=ÑáÖìêÉë=ã~ó=åçí=~äï~óë=~ÇÇ=íç=íçí~äëK=
=
TKPKPK få= íÉêãë= çÑ= ~ÖÉ= ÇáëíêáÄìíáçå= ïÜáäÉ= ~ää= Äìí= ~= ëã~ää= ãáåçêáíó= çÑ= éêáåÅáé~äë= ~êÉ= ~ÖÉÇ=

ÄÉäçï=PRI=ãçëí=~êÉ=áå=íÜÉ=PRJRQ=~ÖÉ=ÖêçìéK==m~êíJíáãÉ=éêáåÅáé~äë=íÉåÇ=íç=ÄÉ=çäÇÉêI=
çå=~îÉê~ÖÉK=

=
=

q~ÄäÉ=TW=^ÖÉ=ÇáëíêáÄìíáçå=çÑ=éêáåÅáé~äë=

= ^ää=éêáåÅáé~äë= cìääJíáãÉ=éêáåÅáé~äë= m~êíJíáãÉ=éêáåÅáé~äë=
^ÖÉ=Öêçìé= kçK= = B= kçK= = B= kçK= = B=
råÇÉê=PR= TRM= = NN= SRM= = NO= NMM= = T=
PRJRQ= PIQMM= = RO= OIURM= = RR= RRM= = QP=
RR=~åÇ=çîÉê= OIQMM= = PT= NIUMM= = PQ= SRM= = RN=
= SIRMM= = NMM= RIORM= = NMM= NIORM= = NMM=
^îÉê~ÖÉI=~ééêçñ= QV=óÉ~êë= QU=óÉ~êë= RO=óÉ~êë=
kK_K=qÜáë=í~ÄäÉ=áë=ÖêçëëÉÇ=ìé=Ñêçã=~Äçìí=VMB=çÑ=ÖêçïÉêë=ïÜç=~åëïÉêÉÇ=íÜÉ=èìÉëíáçåK=
=
TKPKQK tÉ= ~äëç= ~ëâÉÇ= ~Äçìí= ÅÜ~åÖÉë= áå= íÜÉ=ïçêâÑçêÅÉ= çîÉê= íÜÉ= é~ëí= íÜêÉÉ= óÉ~êë= EëáåÅÉ=

OMMOFK==lÑ=ÅçìêëÉI=íÜÉëÉ=çåäó=êÉä~íÉ=íç=íÜçëÉ=ÄìëáåÉëëÉë=ïÜáÅÜ=ïÉêÉ=~äëç=çéÉê~íáîÉ=
~í=íÜ~í=íáãÉI=ëç=~åó=äçëëÉë=ëìëí~áåÉÇ=Äó=ÅäçëìêÉë=~êÉ=ÉñÅäìÇÉÇI=Äìí=áí=ÇçÉë=éêçîáÇÉ=
~=Äêç~Ç=ÖìáÇÉ=íç=ÉãéäçóãÉåí=ÅÜ~åÖÉ=~ãçåÖ=ÅìêêÉåí=ea`=êÉÖáëíê~åíëK=

=
TKPKRK ^ãçåÖ=éêáåÅáé~äë=ïÉ= êÉÅçêÇÉÇ=~=ãçÇÉëí= áåÅêÉ~ëÉ= áå=åìãÄÉêëI= Ñêçã=~å=Éëíáã~íÉÇ=

SIMMM=áå=OMMO=íç=~ééêçñáã~íÉäó=SIRMM=áå=OMMRK==jìÅÜ=çÑ=íÜáë=~ééÉ~êë=íç=ÇÉêáîÉ=Ñêçã=
ÄìëáåÉëë=ëí~êíJìéë=ëáåÅÉ=OMMO=Eçê=ÖêçïíÜI=êÉëìäíáåÖ= áå=êÉÖáëíê~íáçå=ëáåÅÉ=íÜ~í=óÉ~êFW=
VB=çÑ=ÖêçïÉêë=êÉéçêíÉÇ=íÜ~íI=áå=OMMOI=íÜÉó=Ü~Ç=åç=éêáåÅáé~äëK=

=
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q~ÄäÉ=UW=aáëíêáÄìíáçå=çÑ=éêáåÅáé~äëW=OMMOJOMMR=

= OMMO= OMMR=
bëíáã~íÉÇ=åìãÄÉê=çÑ=éêáåÅáé~äë= kçK= B= kçK= B=
kçåÉ=êÉéçêíÉÇ= OQMG= V= TM= P=
låÉ= SUM= OR= TUM= OU=
qïç= NINTM= QP= NIOOM= QR=
qÜêÉÉ=çê=Ñçìê= RNM= NV= ROM= NV=
cáîÉ=çê=ãçêÉ= NRM= R= NRM= S=
qçí~ä=åìãÄÉê=çÑ=ÖêçïÉêë= OITRM= NMM= OITRM= NMM=
qçí~ä=åìãÄÉê=çÑ=éêáåÅáé~äë= SIMMM= SIRMM=
^îÉê~ÖÉ=éÉê=ÖêçïÉê= OKO= OKQ=
kK_K=_ÉÅ~ìëÉ= íÜÉ= ÅÜ~åÖÉë=ïÉêÉ= ëç= ëã~ääI=ïÉ=Ü~îÉ=ÄêçâÉå=çìê= åçêã~ä= êìäÉ= çÑ= ÉñéêÉëëáåÖ=
åìãÄÉêë=íç=íÜÉ=åÉ~êÉëí=RM=~åÇ=ëÜçïå=íÜÉã=íç=íÜÉ=åÉ~êÉëí=NMK=
GqÜáë=ã~ó=áåÅäìÇÉ=ÖêçïÉêë=åçí=êÉÖáëíÉêÉÇ=áå=OMMOK=
=
=
ÄF=pìéÉêîáëçêë=
TKPKSK cÉïÉê= íÜ~å= Ü~äÑ= ea`= ÖêçïÉêë= Éãéäçó= ~åó= ëìéÉêîáëçêëI= ÑìääJ= çê= é~êíJíáãÉK= = tÉ=

Éëíáã~íÉ= íÜ~í= ~Äçìí= TMB= çÑ= íÜÉ= PIUMM= çê= ëç= ïÜç= ~êÉ= ÉãéäçóÉÇ= ïçêâ= Ñçê= ä~êÖÉê=
E¡PMMIMMMH=íìêåçîÉêF=ÖêçïÉêëK=

=
=

q~ÄäÉ=VW=aáëíêáÄìíáçå=çÑ=ëìéÉêîáëçêë=áå=ea`JêÉÖáëíÉêÉÇ=ÄìëáåÉëëÉë=

=
kçK=çÑ=ÖêçïÉêë=

^îÉê~ÖÉ=åçK=çÑ=
ëìéÉêîáëçêë=éÉê=

ÖêçïÉê=

qçí~ä=åçK=çÑ=
ëìéÉêîáëçêë=
EÉëíáã~íÉF=

qìêåçîÉê=Ä~åÇ= kçK= B= kçK= kçK= B=
råÇÉê=¡RMIMMM= TNQ= OS= MKO= NRM= Q=
¡RMIMMMY¡NMMIMMM= TNR= OS= MKQ= PMM= U=
¡NMMIMMMY¡OMMIMMM= ROV= NV= MKU= QRM= NO=
¡OMMIMMMY¡PMMIMMM= OMU= U= MKU= NRM= Q=
¡PMMIMMMY¡RMMIMMM= OMQ= T= PKP= TMM= NU=
¡RMMIMMMY¡N=ãáääáçå= NUT= T= PKR= SRM= NT=
¡N=ãáääáçåH= NUV= T= TKQ= NIQMM= PT=
= OITQS= NMM= NKQ= PIUMM= NMM=
=
TKPKTK jÉå= çìíåìãÄÉê= ïçãÉå= ëìéÉêîáëçêë= Äó= íïçJíçJçåÉK= = qÜêÉÉJèì~êíÉêë= çÑ= ~ää=

ëìéÉêîáëçêë=~êÉ=áå=ÑìääJíáãÉ=ÉãéäçóãÉåíK=
=
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q~ÄäÉ=NMW=pÉñ=~åÇ=ëí~íìë=çÑ=ëìéÉêîáëçêë=

= iÉîó=Ä~åÇ=
= qçí~ä=

Y¡OMMIMMM=
¡OMMIMMMY=
¡RMMIMMM=

lîÉê=
¡RMMIMMM=

= kçK= B= kçK= B= kçK= B= kçK= B=
jbkW= = ÑìääJíáãÉ= OINMM= RR= RMM= RS= QMM= QT= NIOMM= RV=
= = é~êíJ
íáãÉ=

PMM= U= NMM= NN= RM= S= NRM= T=

qlq^i= OIQMM= SP= SMM= ST= QRM= RP= NIPRM= SS=
tljbkW== ÑìääJíáãÉ= UMM= ON= NRM= NT= NRM= NU= RMM= OQ=
= = é~êíJ
íáãÉ=

SMM= NS= NRM= NT= ORM= OV= OMM= NM=

qlq^i= NIQMM= PT= PMM= PQ= QMM= QT= TMM= PQ=
^ii=prmbosfplop= PIUMM= NMM= VMM= NMM= URM= NMM= OIMRM= NMM=
=
TKPKUK tÜáäÉ=ãçëí=~êÉ=áå=íÜÉ=PRJRQ=~ÖÉ=ÖêçìéI=~Äçìí=~=íÜáêÇ=çÑ=ëìéÉêîáëçêë=~êÉ=ìåÇÉê=PRK=
=

q~ÄäÉ=NNW=^ÖÉ=ÇáëíêáÄìíáçå=çÑ=ëìéÉêîáëçêë=

= ^ää=ëìéÉêîáëçêë= cìääJíáãÉ=ëìéÉêîáëçêë= m~êíJíáãÉ=ëìéÉêîáëçêë=
^ÖÉ=Öêçìé= kçK= B= kçK= B= kçK= B=
råÇÉê=PR= NIOMM= PO= VMM= PO= PMM= PQ=
PRJRQ= OINRM= RT= NITMM= RU= QRM= RN=
RRH= QMM= NN= PMM= NM= NRM= NR=
= PIUMM= NMM= OIVMM= NMM= VMM= NMM=
=
TKPKVK lìê=ëìêîÉó=ëìÖÖÉëíë=íÜ~íI=~ãçåÖ=ÅìêêÉåí=ea`=ÖêçïÉêëI=íÜÉêÉ=Ü~ë=ÄÉÉå=~å=áåÅêÉ~ëÉ=

Äó=~Äçìí=OMB=áå=íÜÉ=åìãÄÉê=çÑ=ëìéÉêîáëçêë=ÉãéäçóÉÇK=
=

q~ÄäÉ=NOW=aáëíêáÄìíáçå=çÑ=ëìéÉêîáëçêëW=OMMOJOMMR=

= OMMO= OMMR=
kçK=çÑ=ëìéÉêîáëçêë=ÉãéäçóÉÇ= kçK= B= kçK= B=
kçåÉ=êÉéçêíÉÇ= NISRM= SN= NIRRM= RT=
låÉ= RRM= OM= RRM= ON=
qïç= OMM= U= ORM= V=
qÜêÉÉ=çê=Ñçìê= OMM= T= OMM= T=
cáîÉ=çê=ãçêÉ= NRM= R= OMM= T=
= OITRM= NMM= OITRM= NMM=
qçí~ä=åìãÄÉê=çÑ=ëìéÉêîáëçêë= PIMRM= PIUMM=
^îÉê~ÖÉ=éÉê=ÖêçïÉê= NKN= NKQ=
=
ÅF=oÉÖìä~ê=ïçêâÉêë=
TKPKNMK dêçëëÉÇ= ìé= Ñêçã= çìê= ë~ãéäÉ= ïÉ= Éëíáã~íÉ= íÜ~í= ea`= ÖêçïÉêë= ÉãéäçóI= ÄÉíïÉÉå=

íÜÉãI=~Äçìí=OTIMMM=êÉÖìä~ê=ïçêâÉêëK==páñ=áå=íÉå=~êÉ=ÉãéäçóÉÇ=Äó=ÄìëáåÉëëÉë=áå=íÜÉ=
¡RMMIMMMH= íìêåçîÉê= Ä~åÇëI= ~= ãÉêÉ= çåÉ= áå= íïÉåíó= Äó= íÜçëÉ= ÄÉäçï= íÜÉ= ¡RMIMMM=
íÜêÉëÜçäÇK=
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=

q~ÄäÉ=NPW=aáëíêáÄìíáçå=çÑ=êÉÖìä~ê=ïçêâÉêë=áå=ea`=êÉÖáëíÉêÉÇ=ÄìëáåÉëëÉë=

=
kçK=çÑ=ÖêçïÉêë=

^îÉê~ÖÉ=åçK=çÑ=
ïçêâÉêë=éÉê=ÖêçïÉê=

qçí~ä=åçK=çÑ=êÉÖìä~ê=
ïçêâÉêë=EÉëíáã~íÉF=

qìêåçîÉê=Ä~åÇ= kçK= B= kçK= kçK= B=
råÇÉê=¡RMIMMM= TNQ= OS= NKR= NINMM= Q=
¡RMIMMMY¡NMMIMMM= TNR= OS= PKU= OITMM= NM=
¡NMMIMMMY¡OMMIMMM= ROV= NV= RKS= PIMMM= NN=
¡OMMIMMMY¡PMMIMMM= OMU= U= SKT= NIQMM= R=
¡PMMIMMMY¡RMMIMMM= OMQ= T= NPKT= OIUMM= NM=
¡RMMIMMMY¡N=ãáääáçå= NUT= T= POKM= SIMMM= OO=
¡N=ãáääáçåH= NUV= T= RNKR= NMIMMM= PT=
= OITQS= NMM= VKU= OTIMMM= NMM=
=
TKPKNNK m~êíJíáãÉ=ÉãéäçóãÉåí=áë=~å=áãéçêí~åí=ÑÉ~íìêÉ=çÑ=íÜÉ=êÉÖìä~ê=ïçêâÑçêÅÉI=ÅçåíêáÄìíáåÖ=

QMB=çÑ=íÜÉ=íçí~äI=~ë=Çç=ïçãÉåK=
=

q~ÄäÉ=NQW=pÉñ=~åÇ=ëí~íìë=çÑ=êÉÖìä~ê=ïçêâÉêë=

= iÉîó=Ä~åÇ=
= qçí~ä=

Y¡OMMIMMM=
¡OMMIMMMY=
¡RMMIMMM=

lîÉê=
¡RMMIMMM=

= kçK= B= kçK= B= kçK= B= kçK= B=
jbkW= = ÑìääJíáãÉ= NMIOMM= PU= NIRRM= OP= NITRM= QO= SIVMM= QP=
= = é~êíJ
íáãÉ=

RITRM= ON= NIVMM= OU= UMM= NV= PIMRM= NV=

qlq^i= NRIVRM= RV= PIQRM= RN= OIRRM= SN= VIVRM= SO=
tljbkW== ÑìääJíáãÉ= QIRRM= NT= VMM= NP= QRM= NN= PINRM= NV=
= = é~êíJ
íáãÉ=

SIRRM= OQ= OIQRM= PS= NINRM= OU= OIVRM= NU=

qlq^i= NNIMMM= QN= PIPRM= QV= NISMM= PV= SINMM= PU=
^ii=tlohbop= OTIMMM= NMM= SIUMM= NMM= QINRM= NMM= NSIMRM= NMM=
=
TKPKNOK ^äíÜçìÖÜ=íÜÉ=ë~ãéäÉ=ëáòÉ=áë=ëã~ää=íÜÉ=ëìêîÉó=ëìÖÖÉëíë=íÜ~í=ÑìääJíáãÉ=ïçêâÉêë=~êÉ=~å=

áãéçêí~åí= ÅçãéçåÉåí= áå= íÜÉ=ïçêâÑçêÅÉ= çÑ=îÉêó= ä~êÖÉ= ÖêçïÉêëK= = cìääJíáãÉ=ïçêâÉêë=
ÅçåíêáÄìíÉÇ=~Äçìí=UMB=çÑ= íÜÉ=ïçêâÉêë=ÉãéäçóÉÇ=Äó=ÄìëáåÉëëÉë= áå= íÜÉ= Ú¡O=ãáääáçå=
éäìëÛ=Å~íÉÖçêóK==^í=íÜÉ=çíÜÉê=ÉåÇ=çÑ=íÜÉ=ëáòÉ=ëÅ~äÉ=ïçãÉå=Eãçëíäó=é~êíJíáãÉF=ã~ÇÉ=
ìé= ~Äçìí= Ü~äÑ= çÑ= íÜÉ= êÉÖìä~ê= ïçêâÉêë= ÉãéäçóÉÇ= Äó= ÄìëáåÉëëÉë= áå= íÜÉ= ÄÉäçï=
¡OMMIMMM=Å~íÉÖçêóK=

=
oÉÖìä~ê= ïçêâÉêë= ~êÉ= óçìåÖÉêI= çå= ~îÉê~ÖÉI= íÜ~å= ëìéÉêîáëçêë= çê= éêáåÅáé~äëK= = fåÇÉÉÇI= ~Äçìí=
QIMMM= ~êÉ= ìåÇÉê= ONK= m~êíJíáãÉ= êÉÖìä~ê= ïçêâÉêë= ~ééÉ~ê= íç= ÄÉ=ã~êÖáå~ääó= óçìåÖÉê= íÜ~å= Ñìää=
íáãÉêëK==
=
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q~ÄäÉ=NRW=^ÖÉ=ÇáëíêáÄìíáçå=çÑ=êÉÖìä~ê=ïçêâÉêë=

= ^ää=ïçêâÉêë= cìääJíáãÉ=ïçêâÉêë= m~êíJíáãÉ=ïçêâÉêë=
^ÖÉ=Öêçìé= kçK= B= kçK= B= kçK= B=
råÇÉê=ON= QINRM= NR= NITMM= NO= OIQRM= OM=
ONJPQ= NOIQMM= QS= SISMM= QR= RIUMM= QT=
PRJRQ= TIORM= OT= RIMMM= PQ= OIORM= NU=
RRH= PIOMM= NO= NIQRM= NM= NITRM= NQ=
= OTIMMM= NMM= NQITMM= NMM= NOIPMM= NMM=
=
TKPKNPK ^äçåÖëáÇÉ=íÜÉ=áåÅêÉ~ëÉë=áå=íÜÉ=åìãÄÉêë=çÑ=éêáåÅáé~äë=~åÇ=ëìéÉêîáëçêë=ÄÉíïÉÉå=OMMO=

~åÇ=OMMRI=ïÉ=~äëç=êÉÅçêÇ=~å= áåÅêÉ~ëÉ= áå=íÜÉ=åìãÄÉê=çÑ=êÉÖìä~ê=ïçêâÉêëI=Äó=~Äçìí=
NUBK=

=

q~ÄäÉ=NSW=aáëíêáÄìíáçå=çÑ=êÉÖìä~ê=ïçêâÉêëW=OMMOJOMMR=

= OMMO= OMMR=
kçK=çÑ=ïçêâÉêë=ÉãéäçóÉÇ= kçK= B= kçK= B=
kçåÉ=êÉéçêíÉÇ= SMM= OO= RRM= NV=
låÉ=çê=íïç= TMM= OS= UMM= PM=
qÜêÉÉ=çê=Ñçìê= QRM= NT= QRM= NT=
cáîÉ=íç=åáåÉ= QRM= NT= QRM= NT=
qÉå=çê=ãçêÉ= RMM= NV= RMM= NV=
= OITRM= NMM= OITRM= NMM=
qçí~ä=åìãÄÉê=çÑ=ïçêâÉêë= OOIPMM= OITMM=
^îÉê~ÖÉ=éÉê=ÖêçïÉê= UKN= VKU=
=
TKPKNQK lîÉê~ääI=íÜÉêÉÑçêÉI=íÜçëÉ=ÄìëáåÉëëÉë=ÅìêêÉåíäó=çéÉê~íáåÖ=~ééÉ~ê=íç=Ü~îÉ=áåÅêÉ~ëÉÇI=

áÑ=çåäó=ãçÇÉëíäóI=íÜÉ=åìãÄÉê=ÉãéäçóÉÇK=
=
ÇF=qÜÉ=áãéçêí~åÅÉ=çÑ=Åêçé=Å~íÉÖçêó=
TKPKNRK _ÉÑçêÉ= äÉ~îáåÖ= íÜÉ= ëìÄàÉÅí= çÑ= êÉÖìä~ê= ÉãéäçóãÉåí= áí= áë= ïçêíÜ= äççâáåÖ= ~í= íÜÉ=

áãéçêí~åÅÉ= çÑ= íÜÉ= íóéÉë= çÑ= Åêçé= ÖêçïåK= = ^ë= ïÉ= Ü~îÉ= ~äêÉ~Çó= åçíÉÇI= íÜáë= áë= ~=
ëçãÉïÜ~í= ~êÄáíê~êó= Åä~ëëáÑáÅ~íáçå=ÄÉÅ~ìëÉ=ã~åó=ÖêçïÉêë=éêçÇìÅÉ=ãçêÉ= íÜ~å=çåÉ=
íóéÉ=çÑ=ÅêçéW=çîÉêä~éë=ÄÉíïÉÉå=éêçíÉÅíÉÇ=Åêçéë=~åÇ= íÜçëÉ=Öêçïå= áå= íÜÉ=çéÉåI=çê=
ÄÉíïÉÉå=íçé=Ñêìáí=~åÇ=çíÜÉê=ÜçêíáÅìäíìê~ä=Åêçéë=~êÉ=~=ÅçìéäÉ=çÑ=Éñ~ãéäÉëK==táíÜ=íÜáë=
éêçîáëç=áå=ãáåÇ=q~ÄäÉ=NT=ÄÉäçï=Å~êêáÉë=íÜÉ=ÇÉí~áäëK=

=

q~ÄäÉ=NTW=bãéäçóãÉåí=Äó=Åêçé=Å~íÉÖçêó=

= aáëíêáÄìíáçå=Äó=ÉãéäçóãÉåí=çÑ=
= ^ää=ÖêçïÉêë=

mêáåÅáé~äë=
pìéÉêîáëçê

ë=
oÉÖìä~ê=
ïçêâÉêë=

`êçé=Å~íÉÖçêó= B= B= B= B=
e~êÇó=åìêëÉêó=ëíçÅâLÄìäÄë=ÑäçïÉêë= OU= OU= PN= OS=
lêå~ãÉåí~ä=éêçíÉÅíÉÇ=Åêçéë= ON= NU= NR= V=
bÇáÄäÉ=éêçíÉÅíÉÇ=Åêçéë= U= T= Q= Q=
cáÉäÇ=îÉÖÉí~ÄäÉë= NT= OR= OQ= PP=
qçé=Ñêìáí= NQ= NM= NP= T=
pçÑí=Ñêìáí= T= S= NM= NV=
líÜÉêëI=åç=éêÉÇçãáå~åí=Åêçé= S= P= O= NN=
= NMM= NMM= NMM= NMM=
=
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TKPKNSK tÜáäÉ=íÜÉ=ÇáëíêáÄìíáçå=çÑ=éêáåÅáé~äë= áë=Ñ~áêäó=ÅäçëÉ=íç=íÜ~í=çÑ=~ää=ÄìëáåÉëëÉë=Eáí=ïçìäÇ=
ÄÉ= ÉñéÉÅíÉÇI= ëáåÅÉ= ~äãçëí= ~ää= ÄìëáåÉëëÉë= êÉéçêíÉÇ= Ü~îáåÖ= ~í= äÉ~ëí=çåÉ= éêáåÅáé~äI=
ïÜáäÉ=êÉä~íáîÉäó=ÑÉï=Ü~Ç=ãçêÉ=íÜ~å=íïçF=íÜÉêÉ=áë=ÖêÉ~íÉê=î~êá~íáçå=~ãçåÖ=ëìéÉêîáëçêë=
~åÇ=ïçêâÉêëK=

=
• cáÉäÇ=îÉÖÉí~ÄäÉ=ÖêçïÉêë=ENTB=çÑ=íÜÉ=íçí~ä=ë~ãéäÉF=ÅçåíêáÄìíÉÇ=~Äçìí=~=èì~êíÉê=çÑ=~ää=

ëìéÉêîáëçêë=~åÇ=~= íÜáêÇ=çÑ=~ää=ïçêâÉêëK= =kìãÉêáÅ~ääó= íÜáë=ãÉ~åë= íÜ~í= íÜÉ=QISRM= ÑáÉäÇ=
îÉÖÉí~ÄäÉ= ÖêçïÉêë= ÉãéäçóÉÇ= ~äãçëí= NMIMMM= çÑ= íÜÉ= ÅçãÄáåÉÇ= ëìéÉêîáëçêLêÉÖìä~ê=
ïçêâÉê=ïçêâÑçêÅÉ=çÑ=àìëí=çîÉê=PMIMMMK=

• pçÑí= Ñêìáí= ÖêçïÉêëI= ~äíÜçìÖÜ= çåäó= ~= ÅçìéäÉ= çÑ= ÜìåÇêÉÇ= ëíêçåÖI= ~êÉI= ~éé~êÉåíäóI=
Çáëéêçéçêíáçå~íÉäó=áãéçêí~åí=ÉãéäçóÉêë=çÑ=ëìéÉêîáëçêë=çê=êÉÖìä~ê=ïçêâÉêëI=ÉãéäçóáåÖ=
çîÉê=RIMMM=éÉçéäÉI=~äãçëí=~=ÑáÑíÜ=çÑ=íÜÉ=íçí~ä=ïçêâÑçêÅÉK=

• lå=íÜÉ=çíÜÉê=Ü~åÇI=ÖêçïáåÖ=çêå~ãÉåí~ä=~åÇ=ÉÇáÄäÉ=éêçíÉÅíÉÇ=Åêçéë=~ééÉ~êë=äÉëë=
ä~ÄçìêJáåíÉåëáîÉI=~í= äÉ~ëí= áå=íÉêãë=çÑ=êÉÖìä~ê=ïçêâÉêëK= =tÜáäÉ=~ÅÅçìåíáåÖ=Ñçê=OVB=çÑ=
~ää=ÖêçïÉêëI=íÜÉó=ÉãéäçóÉÇ=çåäó=NQB=çÑ=ëìéÉêîáëçêë=~åÇ=êÉÖìä~ê=ïçêâÉêëK=

• qçé= Ñêìáí= éêçÇìÅíáçå= ~äëç= ëÉÉãë= íç= åÉÉÇ= ÑÉïÉê= íÜ~å= ~îÉê~ÖÉ= ëìéÉêîáëçêë= ~åÇ=
êÉÖìä~ê=ïçêâÉêë=EíÜÉó=ã~óI=çÑ=ÅçìêëÉI=ã~âÉ=~ÄçîÉ=~îÉê~ÖÉ=ìëÉ=çÑ=Å~ëì~äë=J=íÜáë=ïÉ=
ëÜ~ää=Éñ~ãáåÉ=åÉñíFK=

=
ÉF=`~ëì~ä=ïçêâÉêë=
TKPKNTK fí= áë= ïáÇÉäó= ~ÅâåçïäÉÇÖÉÇ= íÜ~í= ÜçêíáÅìäíìêÉ= ÇÉéÉåÇë= ÜÉ~îáäó= çå= ëÉ~ëçå~äI= Å~ëì~äI=

ä~Äçìê= Ó= çÑíÉå= Ñêçã= ~Äêç~ÇK= = eçïÉîÉêI= íÜÉ= ÉñíÉåí= çÑ= íÜáë= ÇÉéÉåÇÉåÅÉ= Ü~ë= ÄÉÉå=
ä~êÖÉäó=~=ã~ííÉê=Ñçê=ëéÉÅìä~íáçåI=~ë=íÜÉ=ìëÉ=çÑ=ÚÅ~ëì~äëÛ=î~êáÉë=íÜêçìÖÜçìí=íÜÉ=óÉ~êK==
qÜÉêÉ= áë= ~äëç= ~åçíÜÉê= ÑÉ~íìêÉ= çÑ= íÜáë= Å~íÉÖçêóW= íÜÉ= Åçãéçëáíáçå= çÑ= íÜÉ= ïçêâÑçêÅÉ=
î~êáÉëI=çÑíÉå= Ñêçã=Ç~óJíçJÇ~óI=ã~âáåÖ= áí= äÉëë= êÉäÉî~åí= íç= Éëí~ÄäáëÜ= íÜÉ=åìãÄÉê=çÑ=
éÉçéäÉ=ÉãéäçóÉÇ=íÜ~å=íç=áÇÉåíáÑó=íÜÉ=åìãÄÉê=çÑ=Ç~óë=ïçêâÉÇK=EtÜáäÉ=áí=ïçìäÇ=ÄÉ=
áåíÉêÉëíáåÖ=íç=Éëí~ÄäáëÜ=Üçï=ã~åó=ÇáÑÑÉêÉåí=Å~ëì~ä=ïçêâÉêë=ïÉêÉ=ÉãéäçóÉÇ=ëìÅÜ=~=
í~ëâ=ïçìäÇ=Ü~îÉ=çîÉêÄìêÇÉåÉÇ=íÜáë=ëìêîÉóKF=

=
TKPKNUK tÉ=ëÉí=~Äçìí= íÜÉ= áëëìÉ=Äó=~ëâáåÖ=ÖêçïÉêë= íç=Éëíáã~íÉI=ãçåíÜJÄóJãçåíÜ=çîÉê= íÜÉ=

éêÉîáçìë=óÉ~êI=íÜÉ=åìãÄÉê=çÑ=ÚÅ~ëì~ä=ïçêâÉê=Ç~óëÛ=ïçêâÉÇ=çå=íÜÉáê=ÜçäÇáåÖK==kçí=~ää=
ÖêçïÉêë= êÉéçêíÉÇ= ìëáåÖ= Å~ëì~ä= ïçêâÉêë= ~åÇI= ~ãçåÖ= íÜçëÉ= ïÜç= ÇáÇI= åçí= ~ää=
~ííÉãéíÉÇ=íÜÉI=èìáíÉ=çåÉêçìëI=í~ëâK==eçïÉîÉêI=ãçëí=ÖêçïÉêë=ÇáÇ=ã~âÉ=Éëíáã~íÉë=Ñçê=
ìë=íç=ã~âÉ=~å=~ééêçñáã~íáçå=íç=íÜÉ=íçí~ä=äÉîÉä=çÑ=ìëÉ=çÑ=íÜÉëÉ=ïçêâÉêëK=

=
TKPKNVK tÉ=Éëíáã~íÉ=íÜ~í=~Äçìí=NIUMM=ÖêçïÉêë=EíïçJíÜáêÇë=çÑ=íÜÉ=íçí~äF=ã~ÇÉ=~í=äÉ~ëí=ëçãÉ=

ìëÉ= çÑ= Å~ëì~ä= ïçêâÉêë= áå= íÜÉ= é~ëí= óÉ~ê= EÑêçã= pÉéíÉãÄÉê= OMMQ= íç= ^ìÖìëí= OMMRFK==
qÜçëÉ= ïÜç= Ö~îÉ= Éëíáã~íÉë= çÑ= íÜÉ= åìãÄÉê= çÑ= Ç~óë= ÚÄçìÖÜíÛ= çîÉê= íÜáë= éÉêáçÇI=
ëìÖÖÉëíë=~=ÖêçëëÉÇ=ìé=äÉîÉä=çÑ=~êçìåÇ=íÜÉ=QKR=ãáääáçå=Ç~óë=ã~êâK==^ëëìãáåÖ=íÜçëÉ=
ïÜç=ÇáÇ=åçí=éêçîáÇÉ=~å=Éëíáã~íÉ=E~Äçìí=NOB=çÑ=íÜÉ=íçí~äF=ÅçåÑçêãÉÇI=çå=~îÉê~ÖÉI=
ÅäçëÉäó= íç= íÜçëÉ=ïÜç= ÇáÇI= íÜáë= ÑáÖìêÉ= áåÅêÉ~ëÉë= íç= ~ééêçñáã~íÉäó= RM=ãáääáçå= Ç~óëK==
k~íìê~ääóI=ÄçíÜ= íÜÉ=Éëíáã~íÉë=~êÉ=îÉêó=~ééêçñáã~íÉK= =eçïÉîÉêI= íÜÉó=Çç=ëìÖÖÉëí=~=
íçí~ä= Å~ëì~ä= ä~Äçìê= ìë~ÖÉ=Éèìáî~äÉåí= E~ëëìãáåÖ=~= ÚïçêâáåÖ= óÉ~êÛ= çÑ= ~ééêçñáã~íÉäó=
OQM=Ç~óëF=íç=~ééêçñáã~íÉäó=NVIMMMJONIMMM=ÑìääJíáãÉ=ïçêâÉêëK=

=
TKPKOMK ^=ÅÜ~ê~ÅíÉêáëíáÅ=çÑ=íÜÉ=ìëÉ=çÑ=Å~ëì~ä=ïçêâÉêë=áë=íÜÉ=ÜÉ~îó=ÇÉéÉåÇÉåÅÉ=çå=íÜÉã=Äó=

îÉêó=ä~êÖÉ=ÖêçïÉêëK==dêçïÉêë=áå=íÜÉ=¡O=ãáääáçåH=íìêåçîÉê=Ä~åÇ=çåäó=~ÅÅçìåí=Ñçê=PB=
çÑ=ea`=ãÉãÄÉêë=EPB=çÑ=çìê=ë~ãéäÉ=ïÜáÅÜ=áå=åìãÉêáÅ~ä=íÉêãëI=áë=çåäó=NT=ÖêçïÉêëF=
ÄìíI=ïÜÉå=ÖêçëëÉÇ=ìéI=~ÅÅçìåí=Ñçê=çîÉê=~=èì~êíÉê=çÑ=~ää=Å~ëì~ä=Ç~óëK==^í=íÜÉ=çíÜÉê=
ÉñíêÉãÉI=íÜçëÉ=ïÜç=~êÉ=çåäó=êÉÖáëíÉêÉÇ=EáKÉK=ÄÉäçï=¡RMIMMMF=ÅçãéêáëÉ=çîÉê=~=èì~êíÉê=
çÑ= ~ää= ea`= ÖêçïÉêë= Äìí= çåäó= ~ÅÅçìåí= Ñçê= àìëí= çîÉê= NB=çÑ= Å~ëì~ä= ä~Äçìê= ìëÉ= EëÉÉ=
q~ÄäÉ=NUI=ïÜáÅÜ=áë=Ä~ëÉÇ=çå=~=ÚãáÇ=éçáåíÛ=Éëíáã~íÉ=ÄÉíïÉÉå=QKR=~åÇ=RKM=ãáääáçå=çÑ=
QKU=ãáääáçå=Ç~óëFK=

=
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q~ÄäÉ=NUW=aáëíêáÄìíáçå=çÑ=Å~ëì~ä=ïçêâÉêë=áå=ea`=êÉÖáëíÉêÉÇ=ÄìëáåÉëëÉë=

= ea`=ÖêçïÉêë= `~ëì~ä=ïçêâÉê=Ç~óë=
qìêåçîÉê=Ä~åÇ= kçK= B= ÚMMM= B=
råÇÉê=¡RMIMMM= TNQ= OS= SM= N=
¡RMMIMMMY¡NMMIMMM= TNR= OS= QOM= V=
¡NMMIMMMY¡OMMIMMM= ROV= NV= QRM= V=
¡OMMIMMMY¡PMMIMMM= OMU= U= OMM= Q=
¡PMMIMMMY¡RMMIMMM= OMQ= T= RPR= NN=
¡RMMIMMMY¡N=ãáääáçå= NUT= T= NIMUM= OP=
¡N=ãáääáçåY¡O=ãáääáçå= NNR= Q= SUM= NQ=
¡O=ãáääáçåH= TQ= P= NIPTM= OUG=
= OITQS= NMM= QIUMM= NMM=
G`~ìíáçåW=ëã~ää=Ä~ëÉ=
=
TKPKONK få= íÉêãë= çÑ= Åêçé= ëÉÅíçê= ïÉ= ÑçìåÇ= ëìÄëí~åíá~ä= ÇáÑÑÉêÉåÅÉë= áå= íÜÉ= ìëÉ= çÑ= Å~ìë~ä=

ïçêâÉêëI=ïÜç=~êÉ=Eáå=éêçéçêíáçå=íç=íÜÉ=åìãÄÉê=çÑ=ÖêçïÉêëF=ãìÅÜ=ãçêÉ=äáâÉäó=íç=ÄÉ=
ÑçìåÇ=çå=ÖêçïÉêë=éêçÇìÅáåÖ=ÑáÉäÇ=îÉÖÉí~ÄäÉë=~åÇ=ëçÑí=Ñêìáí=íÜ~å=çå=çíÜÉê=ÜçäÇáåÖëK=

=

q~ÄäÉ=NVW=aáëíêáÄìíáçå=çÑ=Å~ëì~ä=ïçêâÉêë=Äó=Åêçé=ëÉÅíçê=

= bëíáã~íÉÇ=åçK=çÑ=ÖêçïÉêë= `~ëì~ä=ïçêâÉê=Ç~óë=
`êçé=ëÉÅíçê=Eíç=åÉ~êÉëí=NM=ÖêçïÉêëF= kçK= B= ÚMMM= B=
e~êÇó=åìêëÉêó=ëíçÅâLÄìäÄë=~åÇ=ÑäçïÉêë= TTM= OU= RPM= NN=
lêå~ãÉåí~ä=éêçíÉÅíÉÇ=Åêçéë= RUM= ON= OVM= S=
cáÉäÇ=îÉÖÉí~ÄäÉë= QTM= NT= OIMPM= QO=
qçé=Ñêìáí= PUM= NQ= RPM= NO=
bÇáÄäÉ=éêçíÉÅíÉÇ=Åêçéë= OTM= U= OSM= S=
pçÑí=Ñêìáí= NVM= T= NIMMM= ON=
líÜÉêëI=ìåÅä~ëëáÑá~ÄäÉ= NTM= S= NMM= O=
= OTRM= ===NMM= QIUMM= NMM=
=
TKPKOOK qÜÉ= ÇáëíêáÄìíáçå= çÑ= íÜÉ= Å~ëì~ä= ïçêâÑçêÅÉ= Äó= Åêçé= ëÉÅíçê= Ü~ë= ~å= áåÑäìÉåÅÉ= çå= áíë=

êÉÖáçå~ä=ëéêÉ~ÇI=ïáíÜ=~ÄçîÉJ~îÉê~ÖÉ=ÅçåÅÉåíê~íáçåë=áå=íÜÉ=b~ëí=jáÇä~åÇë=~åÇI=íç=~=
äÉëëÉê=ÉñíÉåíI=íÜÉ=pçìíÜ=b~ëíK==oÉä~íáîÉ=ÑÉïI=~éé~êÉåíäóI=~êÉ=ÉãéäçóÉÇ=áå=íÜÉ=pçìíÜ=
tÉëí=~åÇ=kçêíÜ=tÉëíK=

=

q~ÄäÉ=OMW=aáëíêáÄìíáçå=çÑ=Å~ëì~ä=ïçêâÉêë=Äó=êÉÖáçå=

= ea`=ÖêçïÉêë= `~ëì~ä=ïçêâÉê=Ç~óë=
oÉÖáçå= kçK= B= ÚMMM= B=
pçìíÜ=b~ëí= TSQ= OU= NIRMM= PN=
b~ëí=^åÖäá~= QTR= NT= TSM= NS=
b~ëí=jáÇä~åÇë= PSV= NP= NINMM= OP=
pçìíÜ=tÉëí= PMV= NN= ONM= Q=
tÉëí=jáÇä~åÇë=C=t~äÉë= OUV= NN= RNM= NN=
kçêíÜ=~åÇ=pÅçíä~åÇ= OUU= NM= RRM= NN=
kçêíÜ=tÉëí= ORO= V= NQM= P=
= OITQS= NMM= QIUMM= NMM=
=

TKQK eçìêë=ïçêâÉÇW=êÉÖìä~ê=éÉêëçååÉä=
TKQKNK tÉ=Ü~îÉ= É~êäáÉê=ÇáëíáåÖìáëÜÉÇ=ÄÉíïÉÉå= ÑìääJ= ~åÇ=é~êíJíáãÉ=éêáåÅáé~äëI= ëìéÉêîáëçêë=

~åÇ= êÉÖìä~ê=ïçêâÉêëK= =eçïÉîÉêI= íÜÉ= ÇáëíáåÅíáçå= áëI= áå=ã~åó= Å~ëÉëI=ãçêÉ= ~éé~êÉåí=
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íÜ~å=êÉ~äI=ïÜÉå=~ÅÅçìåí=áë=í~âÉå=çÑ=íÜÉ=åìãÄÉê=çÑ=Üçìêë=éìí=áåK==tÉ=íÜÉêÉÑçêÉ=~ëâÉÇ=
Ñçê=Éëíáã~íÉë=çÑ=íÜÉ=~Åíì~ä=åìãÄÉê=çÑ=Üçìêë=ïçêâÉÇK=

=
TKQKOK ^= åÉÅÉëë~êó= éêÉäáãáå~êó=ï~ë= íç= Éñ~ãáåÉ= íÜÉ= áåÑäìÉåÅÉ= çÑ= ëÉ~ëçå~äáíó= çå=ïçêâáåÖ=

ÜçìêëK==tÉ=íÜÉêÉÑçêÉ=~ëâÉÇ=ÖêçïÉêë=íç=Åä~ëëáÑó=É~ÅÜ=ãçåíÜ=çÑ=íÜÉ=óÉ~ê=áåíç=çåÉ=çÑ=
íÜêÉÉ= Å~íÉÖçêáÉëW= ~= éÉ~â= ãçåíÜI= ~= åçêã~ä= çåÉ= çê= ~= ëä~Åâ= çåÉK= = qÜáë= áå= áíëÉäÑ=
éêçÇìÅÉÇ=ëçãÉ= áääìãáå~íáåÖ=êÉëéçåëÉëI=ïÜáÅÜ=ïÉ=Éñ~ãáåÉ=ÑáêëíK= =q~ÄäÉ=ON= EÄÉäçïF=
äççâë=~í=íÜÉ=éêçéçêíáçå=çÑ=~ää=ÖêçïÉêë=ïÜç=Åä~ëëáÑáÉÇ=É~ÅÜ=ãçåíÜ=~ë=ÚéÉ~âÛI=Úåçêã~äÛ=
çê=Úëä~ÅâÛK==få=ÄêáÉÑ=áí=ëÜçïëW=

=
• qÜ~íI=Ñçê=ÖêçïÉêë=~ë=~=ïÜçäÉI=íÜÉ=ã~áå=éÉ~â=ãçåíÜë=~êÉ=^éêáä=íç=gìåÉK=
• qÜ~í= íÜÉ=ã~áå= åçêã~ä=ãçåíÜë= ~êÉ= cÉÄêì~êó= ~åÇ=j~êÅÜ= ~ë= ïÉää= ~ë= pÉéíÉãÄÉê= íç=

kçîÉãÄÉêK=
• qÜ~í=gìäó=áë=~Äçìí=Éèì~ääó=éçáëÉÇ=ÄÉíïÉÉå=ÄÉáåÖ=~=éÉ~â=~åÇ=~=åçêã~ä=ãçåíÜK=
• qÜ~í=íÜÉ=ã~áå=ëä~Åâ=ãçåíÜë=~êÉ=g~åì~êó=~åÇ=cÉÄêì~êóI=ïÜáäÉ=aÉÅÉãÄÉêI=~äíÜçìÖÜ=~=

ëä~Åâ=ãçåíÜ=Ñçê=ã~åó=ÖêçïÉêëI=áë=ãçêÉ=Äìëó=Ñçê=ãçëíK=

q~ÄäÉ=ONW=pÉ~ëçå~ä=î~êá~íáçåë=áå=~ÅíáîáíóW=~ää=ÖêçïÉêë=

= mÉ~â= kçêã~ä= pä~Åâ=
EÄ~ëÉW=Éëíáã~íÉÇ=åìãÄÉê=çÑ=ÖêçïÉêëF= EOITRMF= EOITRMF= EOITRMF=
jçåíÜ= B= B= B=
g~åì~êó= V= OV= RU=
cÉÄêì~êó= NP= QT= PS=
j~êÅÜ= PS= RO= U=
^éêáä= RR= PS= R=
j~ó= SP= OS= S=
gìåÉ= SN= OU= S=
gìäó= QP= QN= NN=
^ìÖìëí= PS= PV= ON=
pÉéíÉãÄÉê= PV= QT= NM=
lÅíçÄÉê= PM= RN= NQ=
kçîÉãÄÉê= NT= QP= PS=
aÉÅÉãÄÉê= OP= OV= QQ=
= = = =
kçåÉ= Q= Q= NS=
^îÉê~ÖÉI=~ää=óÉ~ê= PR= PV= OM=
kK_K=mÉêÅÉåí~ÖÉë=~ÇÇ=~Åêçëë=~åÇ=ã~ó=åçí=~ÇÇ=Éñ~Åíäó=íç=NMM=ÄÉÅ~ìëÉ=çÑ=ÚåçåÉÛ=~åëïÉêëK=
=
TKQKPK qÜÉêÉ=~êÉI=ÜçïÉîÉêI=î~êá~íáçåë=ÄÉíïÉÉå= êÉÖáçåë=~åÇ=Åêçé=ëÉÅíçêë= EíÜÉ= íïç=~êÉI= íç=

ëçãÉ=ÉñíÉåíI=áåíÉêêÉä~íÉÇFK==qÜÉ=ã~áå=î~êá~íáçåë=ÑçìåÇ=ïÉêÉW=
=

• få=b~ëí=^åÖäá~=g~åì~êó=~åÇ=cÉÄêì~êó=~êÉ=é~êíáÅìä~êäó=äçï=~ë=éÉ~â=ãçåíÜë=E~îÉê~ÖáåÖ=
~Äçìí=QB=~Ö~áåëí=~å=çîÉê~ää=ÑáÖìêÉ=~îÉê~ÖáåÖ=NNBFK=

• få= íÜÉ=b~ëí=jáÇä~åÇëI= ÜçïÉîÉêI= íÜÉ= êÉîÉêëÉ= áë= íÜÉ= Å~ëÉI= ~å= ~ÄçîÉ= ~îÉê~ÖÉ= ÚéÉ~â=
ãçåíÜÛ=ÑáÖìêÉ=çÑ=OMBK=

• få= íÜÉ=pçìíÜ=tÉëíI= íççI=g~åì~êó=~åÇ=cÉÄêì~êó=~êÉ=ãçåíÜë=çÑ=~ÄçîÉ=~îÉê~ÖÉ=éÉ~â=
~ÅíáîáíóI=~í=NUBK=

=
TKQKQK iççâáåÖ=~í=Åêçé=ëÉÅíçêëW=
=

• j~êÅÜI=~åÇ=íç=ëçãÉ=ÉñíÉåí=g~åì~êó=~åÇ=cÉÄêì~êó=~êÉ=~ÄçîÉ=~îÉê~ÖÉ=ÚéÉ~âÛ=ãçåíÜë=
Ñçê=ÖêçïÉêë=çÑ=Ü~êÇó=åìêëÉêó=ëíçÅâ=EáåÅäìÇáåÖ=ÄìäÄëLÑäçïÉêëFI=~îÉê~ÖáåÖ=PUB=EÑçê=~ää=
ÖêçïÉêë= íÜÉ= ÅçêêÉëéçåÇáåÖ= ~îÉê~ÖÉ= áë= çåäó= NVBFK= = _ó= Åçåíê~ëíI= ~Åíáîáíó= Çêçéë= çÑÑ=
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Ñêçã=gìäó=íç=lÅíçÄÉêK==tÜáäÉ=çåäó=OMB=çÑ=Ü~êÇó=åìêëÉêó=ëíçÅâ=ÖêçïÉêë=êÉéçêí=íÜÉëÉ=
~ë=ÚéÉ~âÛ=ãçåíÜëI=~ãçåÖ=~ää=ÖêçïÉêë=áí=áë=~Äçìí=ÇçìÄäÉI=~í=PUBK=

• cçê=ÖêçïÉêë=çÑ=çêå~ãÉåí~ä=~åÇ=ÉÇáÄäÉ=éêçíÉÅíÉÇ=Åêçéë=íÜÉ=éÉ~â=ãçåíÜë=~êÉ=^éêáä=
íç=gìåÉI=~îÉê~ÖáåÖ=UPB=~Ö~áåëí=~å=Ú~ää=ÖêçïÉêëÛ=ÑáÖìêÉ=çÑ=SMBK=

• cçê=ÑáÉäÇ=îÉÖÉí~ÄäÉ=ÖêçïÉêë=íÜÉ=é~ííÉêå=çÑ=éÉ~â=~Åíáîáíó=áë=ãçêÉ=ÉîÉå=íÜêçìÖÜçìí=íÜÉ=
óÉ~êK==gìåÉ=íç=^ìÖìëí=~ééÉ~ê=íç=ÄÉ=íÜÉ=ã~áå=ãçåíÜë=çÑ=éÉ~â=~Åíáîáíó=E~îÉê~ÖáåÖ=SMBF=
Äìí=íÜáë=áë=åçí=íÜ~í=ãìÅÜ=ÖêÉ~íÉê=íÜ~å=Ñçê=ÖêçïÉêë=~ë=~=ïÜçäÉ=EQTBFK=

• pÉéíÉãÄÉê= áë=Äó=~= äçåÖ=ï~óI= íÜÉ=éÉ~â=ãçåíÜ= Ñçê= íçé= Ñêìáí=ÖêçïÉêë= Eåçãáå~íÉÇ=Äó=
UUB=~ë=~=éÉ~â=ãçåíÜFI=íÜçìÖÜ=ãçåíÜë=çå=ÉáíÜÉê=ëáÇÉ=E^ìÖìëí=~åÇ=lÅíçÄÉêF=~êÉ=~äëç=
Äìëó=éÉêáçÇëK=

• mÉ~â= ãçåíÜë= Ñçê= ëçÑí= Ñêìáí= ÖêçïÉêë= ~êÉ= ^éêáä= íç= gìåÉI= ~îÉê~ÖáåÖ= çîÉê= UMB= EíÜÉ=
Åçãé~ê~ÄäÉ=éêçéçêíáçå=Ñçê=~ää=ÖêçïÉêë=áë=~Äçìí=SMBFK=

=
TKQKRK dêçïÉêë=ïÉêÉ= íÜÉå=~ëâÉÇ= íç=Éëíáã~íÉ= íÜÉ=åìãÄÉê=çÑ=Üçìêë=éìí= áåI=Äó= íÜÉãëÉäîÉë=

~åÇ=íÜÉáê= êÉÖìä~ê=ïçêâÉêëI=~í=É~ÅÜ=éÉêáçÇ=çÑ= íÜÉ=óÉ~êK= =qÜáë=Éå~ÄäÉÇ=ìë= íç=ã~âÉ=~=
Äêç~Ç=Éëíáã~íÉ=çÑ=íÜÉ=~îÉê~ÖÉ=ïÉÉâäó=Üçìêë=çîÉê=íÜÉ=óÉ~ê=~ë=~=ïÜçäÉOK=

=
~F=mêáåÅáé~äë=
TKQKSK qÜÉ=~îÉê~ÖÉ=ÑìääJíáãÉ=ÚÄçëëÛ=ïçêâë=~=SPJÜçìê=ïÉÉâ=~í=éÉ~â=íáãÉëI=~Äçìí=QV=Üçìêë=

ÇìêáåÖ= åçêã~ä= íáãÉë= ~åÇ= PV= Üçìêë= ÇìêáåÖ= ëä~Åâ=ãçåíÜëK= = q~âáåÖ= ~ÅÅçìåí= çÑ= íÜÉ=
~ééêçñáã~íÉ=ÇáëíêáÄìíáçå=çÑ=éÉ~âI=åçêã~ä=~åÇ=ëä~Åâ=ãçåíÜë=ïÉ=Éëíáã~íÉ=íÜ~íI=çîÉê=
íÜÉ= óÉ~ê= ~ë= ~=ïÜçäÉI= ÜÉ= Eçê= ëÜÉF=ïçêâë= ~å= ~îÉê~ÖÉ= RM= Üçìê=ïÉÉâK= = cçê= é~êíJíáãÉ=
éêáåÅáé~äë=íÜÉ=ÅçêêÉëéçåÇáåÖ=~îÉê~ÖÉ=áë=~êçìåÇ=íÜÉ=OO=Üçìêë=~=ïÉÉâ=äÉîÉäK=

q~ÄäÉ=OOW=^îÉê~ÖÉ=Üçìêë=ïçêâÉÇ=Äó=éêáåÅáé~äë=

= ^ää= cìääJíáãÉ= m~êíJíáãÉ=
EÄ~ëÉW=Éëíáã~íÉÇ=åçK=çÑ=éêáåÅáé~äëF= ESIRMMF= ERIPMMF= ENIOMMF=
mÉêáçÇ=çÑ=íÜÉ=óÉ~ê= eçìêëLïÉÉâ= eçìêëLïÉÉâ= eçìêëLïÉÉâ=
mÉ~â=ãçåíÜë= RT= SP= PN=
kçêã~ä=ãçåíÜë= QP= QV= NV=
pä~Åâ=ãçåíÜë= PQ= PV= NQ=
^îÉê~ÖÉI=~ää=ãçåíÜë= QR= RM= OO=
=
TKQKTK dêçëëáåÖ= ìé= íÜáë= ëìÖÖÉëíë= íÜ~í= íÜÉ= SIRMM= éêáåÅáé~äë= éìí= áå= ~= íçí~ä= çÑ= ÅäçëÉ= íç=

PMMIMMM=Üçìêë=~=ïÉÉâK=
=
ÄF=pìéÉêîáëçêë=
TKQKUK ^ééäóáåÖ= íÜÉ= ë~ãÉ= Ñçêãìä~= íç= ëìéÉêîáëçêë=ïÉ= Éëíáã~íÉ= íÜ~í= íÜÉ= ~îÉê~ÖÉ= ÑìääJíáãÉ=

ëìéÉêîáëçê=éìíë=áå=~=RM=Üçìê=ïÉÉâ=~í=éÉ~â=éÉêáçÇëI=Ñ~ääáåÖ=íç=PU=Üçìêë=ÇìêáåÖ=ëä~Åâ=
ãçåíÜëK==m~êíJíáãÉ=ëìéÉêîáëçêë=éìí=áå=ÑÉïÉêI=Äìí=åçí=~ää=íÜ~í=ã~åó=ÑÉïÉêI=ÜçìêëK=

=

q~ÄäÉ=OPW=^îÉê~ÖÉ=Üçìêë=ïçêâÉÇ=Äó=ëìéÉêîáëçêë=

= ^ää= cìääJíáãÉ= m~êíJíáãÉ=
EÄ~ëÉW=Éëíáã~íÉÇ=åìãÄÉê=çÑ=ëìéÉêîáëçêëF= EPIUMMF= EOIQMMF= ENIQMMF=
mÉêáçÇ=çÑ=íÜÉ=óÉ~ê= eçìêëLïÉÉâ= eçìêëLïÉÉâ= eçìêëLïÉÉâ=
mÉ~â=ãçåíÜë= QT= RN= QM=
kçêã~ä=ãçåíÜë= PV= QO= PP=
pä~Åâ=ãçåíÜë= PO= PU= OO=
^îÉê~ÖÉI=~ää=ãçåíÜë= PU= QQ= PP=

                                                 
O=fí=ï~ë=áãéê~ÅíáÅ~ä=íç=~ëâ=~Äçìí=É~ÅÜ=áåÇáîáÇì~äI=ïÉ=Ü~Ç=íç=ÄÉ=ÅçåíÉåí=ïáíÜ=~å=~ééêçñáã~íáçå=Ñçê=~ää=
íÜçëÉ=áå=~=ÖáîÉå=Å~íÉÖçêóK==qÜáë=ãÉ~åë=íÜ~í=íÜÉ=~îÉê~ÖÉ=èìçíÉÇ=ÄóI=Ñçê=Éñ~ãéäÉI=~=ÖêçïÉê=ïáíÜ=NM=ÑìääJ
íáãÉ=ïçêâÉêë=áë=~ÅÅçêÇÉÇ=íÜÉ=ë~ãÉ=ïÉáÖÜí=~ë=çåÉ=ïáíÜ=~=ëáåÖäÉ=ÉãéäçóÉÉK=
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TKQKVK dêçëëÉÇ=ìé=íÜáë=ëìÖÖÉëíë=~=íçí~ä=ïÉÉâäó=áåéìíI=Äó=~ää=ëìéÉêîáëçêë=çÑ=~Äçìí=NQRIMMM=
Üçìêë=~=ïÉÉâK=

=
ÅF=oÉÖìä~ê=ïçêâÉêë=
TKQKNMK qÜÉëÉ=Ñçêã=íÜÉ=Äìäâ=çÑ=íÜÉ=êÉÖìä~ê=ïçêâÑçêÅÉI=ïáíÜ=ÑìääJíáãÉ=ïçêâÉêë=~îÉê~ÖáåÖ=~=QO=

Üçìêë=ïÉÉâI=é~êíJíáãÉêë=OQ=ÜçìêëK=
=

q~ÄäÉ=OQW=^îÉê~ÖÉ=Üçìêë=ïçêâÉÇ=Äó=êÉÖìä~ê=ïçêâÉêë=

= ^ää= cìääJíáãÉ= m~êíJíáãÉ=
EÄ~ëÉW= Éëíáã~íÉÇ= åìãÄÉê= çÑ= êÉÖìä~ê=
ïçêâÉêëF=

EOTIMMMF= ENQITRMF= ENOIORMF=

mÉêáçÇ=çÑ=íÜÉ=óÉ~ê= eçìêëLïÉÉâ= eçìêëLïÉÉâ= eçìêëLïÉÉâ=
mÉ~â=ãçåíÜë= QM= QU= OV=
kçêã~ä=ãçåíÜë= PP= QN= OP=
pä~Åâ=ãçåíÜë= PM= PU= NV=
^îÉê~ÖÉI=~ää=ãçåíÜë= PQ= QO= OQ=
=
TKQKNNK dêçëëÉÇ=ìé=íÜáë=ëìÖÖÉëíë=~=íçí~ä=ïÉÉâäó=áåéìí=çÑ=~Äçìí=VMMIMMM=ÜçìêëK=
=
ÇF=`~ëì~ä=ïçêâÉêë=
TKQKNOK tÉ=ÇáÇ=åçí=~ëâ=ÖêçïÉêë=Ñçê=Éëíáã~íÉë=çÑ=íÜÉ=åìãÄÉê=çÑ=Üçìêë=ïçêâÉÇ=éÉê=ïÉÉâ=~í=

ÇáÑÑÉêÉåí= íáãÉë=çÑ= íÜÉ= óÉ~ê= Äó=Å~ëì~ä=ïçêâÉêë= ëáåÅÉ= áí= áë= Åçããçå=éê~ÅíáÅÉ= íç=ÜáêÉ=
íÜÉã= Ñçê= íÜÉ=Ç~ó= Eçê=Ç~óëFK= =^ëëìãáåÖI= íÜÉêÉÑçêÉI= íÜ~í= íÜÉ=~îÉê~ÖÉ=Å~ëì~ä=ïçêâÉêI=
ïÜÉå= ÉãéäçóÉÇI= éìíë= áå= ~= Ñìää= U= Üçìê= Ç~ó= Eã~åó= ã~ó= ïçêâ= äçåÖÉê= ÜçìêëFI= ïÉ=
Éëíáã~íÉ=íÜ~í=íÜÉ=~îÉê~ÖÉ=åìãÄÉê=çÑ=Üçìêë=ïçêâÉÇI=éÉê=ïÉÉâI=íÜêçìÖÜ=íÜÉ=óÉ~ê=Äó=
Å~ëì~ä=ïçêâÉêë=áë=~êçìåÇ=íÜÉ=UMMIMMM=ã~êâK=

=
TKQKNPK eçïÉîÉêI= íÜÉêÉ= ~êÉ= ëÉ~ëçå~ä= î~êá~íáçåë= áå= íÜÉ= ìëÉ= çÑ= Å~ëì~ä= ä~Äçìê= ~åÇ= ~= Äêç~Ç=

ÖìáÇÉ= íç= áíë= ÇáëíêáÄìíáçå= Å~å= ÄÉ= Ö~áåÉÇ= Ñêçã= ~= èìÉëíáçå=ïÉ= éìí= E~åÇ=ïÜáÅÜ=ãçëí=
ÉãéäçóÉêë=çÑ=ëÉ~ëçå~ä=ïçêâÉêë=~åëïÉêÉÇF=~Äçìí= íÜÉ=åìãÄÉê=çÑ=Ç~óë=éìí= áåI=É~ÅÜ=
ãçåíÜI=Äó=íÜÉëÉ=éÉêëçååÉäK=

=
TKQKNQK tÉ=Ü~îÉ=~äêÉ~Çó=Éëíáã~íÉÇ=EëÉÅíáçå=é~ê~ë=TKPKNT=íç=TKPKOOF=íÜ~í=Å~ëì~ä=ïçêâÉêë=éìí=

áå=~Äçìí=QKU=ãáääáçå=Ç~óë=~=óÉ~ê= Eq~ÄäÉ=NUFK= =q~ÄäÉ=OR=ëÉíë=çìí= íÜáë=ÇáëíêáÄìíáçå=Äó=
ãçåíÜK=

=

q~ÄäÉ=ORW=bëíáã~íÉÇ=ÇáëíêáÄìíáçå=çÑ=Å~ëì~ä=Ç~óë=Äó=ãçåíÜ=

= ÚMMM=Ç~óë= B=
g~åì~êó= NOM= P=
cÉÄêì~êó= NTM= P=
j~êÅÜ= PNM= S=
^éêáä= PSM= U=
j~ó= RPM= NN=
gìåÉ= SQM= NP=
gìäó= STM= NQ=
^ìÖìëí= SQM= NP=
pÉéíÉãÄÉê= TMM= NQ=
lÅíçÄÉê= POM= T=
kçîÉãÄÉê= OMM= Q=
aÉÅÉãÄÉê= NPM= P=
= QIUMM= NMM=
^îÉê~ÖÉI=~ää=ãçåíÜë= QMM= =
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TKQKNRK q~ÄäÉ=OR=ÇÉãçåëíê~íÉë=íÜ~íI=~äíÜçìÖÜ=íÜÉêÉ=~êÉ=ëìããÉê=éÉ~âë= áå=íÜÉ=ìíáäáë~íáçå=çÑ=
Å~ëì~ä=ïçêâÉêëI=áí=áë=~=óÉ~êJêçìåÇ=êÉèìáêÉãÉåí=Ñçê=ëçãÉ=ÖêçïÉêëK==fåÇÉÉÇI=äççâÉÇ=~í=
áå= íÉêãë= çÑ= ÖêçïÉêë= ìëáåÖ= ~åó= Å~ëì~ä= ä~ÄçìêI= ~ë=ã~åó= ~ë= PMB= Éãéäçó= áí= ~í= íÜÉ=
ëÉ~ëçå~ä=äçï=ãçåíÜ=çÑ=g~åì~êó=Eáå=gìåÉ=~åÇ=gìäó=íÜÉ=éêçéçêíáçå=êáëÉë=íç=~êçìåÇ=íÜÉ=
TRB=ã~êâFK=

=
ÉF=eçìêë=ïçêâÉÇW=ëìãã~êó=
TKQKNSK aê~ïáåÖ=íÜÉ=íÜêÉ~Çë=íçÖÉíÜÉê=ïÉ=Éëíáã~íÉ=íÜ~íI=áå=íÜÉ=Ú~îÉê~ÖÉÛ=ïÉÉâI=ea`=ÖêçïÉêë=

~åÇ= íÜÉáê=ïçêâÉêë=éìí= áå=~= íçí~ä=çÑ=çîÉê=O=ãáääáçå=ÜçìêëK= =q~ÄäÉ=OS=ëìãã~êáëÉë= áíë=
ÅçãéçëáíáçåK=

=

q~ÄäÉ=OSW=bëíáã~íÉÇ=åìãÄÉê=çÑ=Üçìêë=ïçêâÉÇ=éÉê=ïÉÉâ=

=
kìãÄÉê=çÑ=éÉçéäÉ=

^îÉê~ÖÉ=Üçìêë=éÉê=
ïÉÉâ= qçí~ä=Üçìêë=

pí~íìë= = = kçK= B=
mêáåÅáé~äë= SIRMM= QR= OVMIMMM= NP=
pìéÉêîáëçêë= PIUMM= PU= NQRIMMM= T=
oÉÖìä~ê=ïçêâÉêë= OTIMMM= PQ= VOMIMMM= QP=
`~ëì~äLëÉ~ëçå~ä=ïçêâÉêë= OMIMMMKN QMKO UMMIMMM= PT=
= RTIPMM= PU= OINRRIMMM= NMM=
NK=cìääJíáãÉ=ïçêâÉê=Éèìáî~äÉåíK=
OK=^ëëìãÉÇ=~îÉê~ÖÉK=
=

TKRK rëÉ=çÑ=íáãÉ=
TKRKNK ^ë= áãéçêí~åí=~ë= íÜÉ=~ãçìåí=çÑ= íáãÉ=ïçêâÉÇ= áë= íÜÉ=éìêéçëÉë= Ñçê=ïÜáÅÜ= áí= áë=ìëÉÇK==

tÉ= íÜÉêÉÑçêÉ= ëçìÖÜí=~å=Éëíáã~íÉ=çÑ= íÜÉ=éêçéçêíáçå=çÑ= íáãÉ=ëéÉåí=çå=~=åìãÄÉê=çÑ=
~ÅíáîáíáÉë=Äó=É~ÅÜ=Å~íÉÖçêó=çÑ=ëí~ÑÑK==cáîÉ=ã~áå=~äíÉêå~íáîÉë=ïÉêÉ=çÑÑÉêÉÇW=

=
~F= dÉåÉê~ä=ã~å~ÖÉêá~ä=ÇìíáÉëW=äççâáåÖ=~ÑíÉê=íÜÉ=ÄìëáåÉëë=~ë=~=ïÜçäÉX=
ÄF= mêçÇìÅíáçå=ëìéÉêîáëáçåW=ÉåëìêáåÖ=ëí~åÇ~êÇë=~êÉ=ã~áåí~áåÉÇI=ÇÉ~äáåÖ=ïáíÜ=éêçÄäÉãëI=

ÉíÅX=
ÅF= oçìíáåÉ=ã~áåíÉå~åÅÉW=ÖÉåÉê~ääó=âÉÉéáåÖ=íÜáåÖë=áå=ÖççÇ=ïçêâáåÖ=çêÇÉêX=
ÇF= pÉ~ëçå~ä=éÉ~â=ïçêâW=éä~åíáåÖI=éçííáåÖ=ìéI=Ü~êîÉëíáåÖI=Öê~ÇáåÖI=ÉíÅX=
ÉF= j~êâÉíáåÖ=~åÇ=ëÉääáåÖW=áåÅäìÇáåÖ=ÇáëíêáÄìíáçåK=
=
pé~ÅÉ=ï~ë=äÉÑí=Ñçê=ÚçíÜÉê=~ÅíáîáíáÉëÛ=Äìí=áí=ï~ë=åçí=çÑíÉå=ìëÉÇ=~åÇ=ïÜÉå=áí=ï~ë=íÜÉ=~åëïÉêë=
ÅçìäÇ=ÖÉåÉê~ääó=ÄÉ=êÉÅä~ëëáÑáÉÇ=áåíç=çåÉ=çÑ=íÜÉ=ÚéêÉëÉíÛ=ÜÉ~ÇáåÖëK=
=
TKRKOK ^Åêçëë=~ää=Öê~ÇÉë=çÑ=ëí~ÑÑ=íÜÉ=~åëïÉêë=ÖÉåÉê~íÉÇ=~=ä~êÖÉ=åìãÄÉê=çÑ=~å~äóëÉëK==qÜáë=

ëÉÅíáçå=ÑçÅìëÉë=çå=íÜÉ=ã~áå=ÑáåÇáåÖëK=
=
~F=mêáåÅáé~äë=
TKRKPK iççâáåÖ=~ÑíÉê=íÜÉ=ÄìëáåÉëë=~ë=~=ïÜçäÉ=~ÄëçêÄÉÇ=íÜÉ=ÜáÖÜÉëí=ëáåÖäÉ=éêçéçêíáçå=çÑ=íÜÉ=

Ú~îÉê~ÖÉÛ= éêáåÅáé~äÛë= íáãÉK= = eçïÉîÉêI= Ü~îáåÖ= ÚÜ~åÇë= çåÛ= áåîçäîÉãÉåí= áå= Åêçé=
éêçÇìÅíáçå=íççâ=ìéI=Åìãìä~íáîÉäóI=~Äçìí=Ü~äÑ=Üáë=Eçê=ÜÉêF=íáãÉK==låäó=~Äçìí=~=íÉåíÜ=çÑ=
Üáë=Eçê=ÜÉêF=íáãÉ=ï~ë=ëéÉåí=çå=ã~êâÉíáåÖI=ëÉääáåÖ=çê=ÇáëíêáÄìíáåÖ=íÜÉ=éêçÇìÅÉK=

=
TKRKQK Úpã~ääÛ=ÖêçïÉêë=EìåÇÉê=¡NMMIMMMF=ëéÉåí=ÄÉäçï=~îÉê~ÖÉ=íáãÉ=çå=ÖÉåÉê~ä=ã~å~ÖÉêá~ä=

ÇìíáÉëI=Äìí=ãçêÉ=çå=ÚÜ~åÇë=çåÛ=í~ëâëK==^ãçåÖ=ä~êÖÉê=ÖêçïÉêë=EÑêçã=¡NMMIMMM=ìé=íç=
~Äçìí=¡RMMIMMMF=~åóíÜáåÖ= Ñêçã=QMB=íç=SMB=ï~ë=~ÄëçêÄÉÇ=Äó=ã~å~ÖÉêá~ä=ÇìíáÉëK==
eçïÉîÉêI= ~ãçåÖ= ä~êÖÉê= ÄìëáåÉëëÉë= íÜáë= ÑÉää= ~= äáííäÉ= Eíç= àìëí= çîÉê= RMBFK= = qÜÉáê=
éêáåÅáé~äë= íÉåÇÉÇ= íç= ëéÉåÇ= ãçêÉ= íáãÉ= çå= éêçÇìÅíáçå= ëìéÉêîáëáçåK= = pìêéêáëáåÖäóI=
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éÉêÜ~éëI=íÜÉ=éêáåÅáé~äë=çÑ=ä~êÖÉ=E¡RMMIMMMHF=ÄìëáåÉëëÉë=ëéÉåí=~=äáííäÉ=ÄÉäçï=~îÉê~ÖÉ=
íáãÉ=çå=ã~êâÉíáåÖ=~åÇ=ëÉääáåÖI=íÜçìÖÜ=íÜÉêÉ=ïÉêÉI=çÑ=ÅçìêëÉI=ãçêÉ=çÑ=íÜÉãK=

=

q~ÄäÉ=OTW=qáãÉ=ëéÉåí=çå=ÇìíáÉë=Äó=éêáåÅáé~äë=

= qìêåçîÉê=Ä~åÇ=
= ^ää=

éêáåÅáé~äë=
Y¡NMMIMM

M=
¡NMMIMMM=
Y¡OMMIMM

M=

¡OMMIMMM=
Y¡RMMIMM

M=

¡RMMIMMMH=

E^ééêçñK=åçK=çÑ=ÄìëáåÉëëÉëF= EOITRMF= ENIQPMF= ERPMF= EQNMF= EPUMF=
^îÉê~ÖÉ=íáãÉ=ëéÉåí=çåW= B= B= B= B= B=
~F=dÉåÉê~ä=ã~å~ÖÉãÉåí= PV= PM= QN= QR= SM=
ÄF=mêçÇìÅíáçå=ëìéÉêîáëáçå= NP= NN= NQ= NT= NV=
ÅF=oçìíáåÉ=ã~áåíÉå~åÅÉ= U= NM= V= S= Q=
ÇF=pÉ~ëçå~ä=éÉ~â=ïçêâ= NT= OO= NT= NN= Q=
ÉF=j~êâÉíáåÖ=~åÇ=ëÉääáåÖ= NO= NQ= NP= NM= U=
ÑF= líÜÉê= ~åëïÉêëI= åçí=
~åëïÉêÉÇG=

NN= NP= S= NN= R=

= NMM= NMM= NMM= NMM= NMM=
G=qÜÉëÉ=áåÅäìÇÉÇ=ëçãÉ=ÖêçïÉêë=ïÜçëÉ=~åëïÉêë=~ÇÇÉÇ=íç=äÉëë=íÜ~å=NMMBK=
=
ÄF=pìéÉêîáëçêë=
TKRKRK ^ë= çåÉ= ïçìäÇ= ÉñéÉÅíI= íÜÉ= ÜáÖÜÉëí= éêçéçêíáçå= çÑ= ëìéÉêîáëçêëÛ= íáãÉ= áë= ëéÉåí= çå=

éêçÇìÅíáçå= ëìéÉêîáëáçåW= ~Äçìí= PRBK= = kÉñí= ÅçãÉë= ëÉ~ëçå~ä= éÉ~â= ïçêâI= ~í=
~ééêçñáã~íÉäó=ORBK=

=
TKRKSK qÜÉêÉ=~êÉ=èìáíÉ=ëÜ~êé=ÇáÑÑÉêÉåÅÉë=áå=íÜÉ=ìëÉ=çÑ=ëìéÉêîáëçêó=ä~Äçìê=Äó=ÄìëáåÉëë=ëáòÉK==

^ãçåÖ=ã~åó=ÖêçïÉêë=íÜÉ=íÉêã=ÚëìéÉêîáëçêÛ=áë=çÑíÉå=ãçêÉ=~éé~êÉåí=íÜ~å=êÉ~äI=ëáåÅÉ=
~ë=ãìÅÜ=çê= ÉîÉå=ãçêÉ= íáãÉ= áë= ëéÉåí= çå= ëÉ~ëçå~ä= éÉ~â=ïçêâ= íÜ~å= çå=éêçÇìÅíáçå=
ëìéÉêîáëáçåK==tÉ=~äëç=ÑçìåÇ=íÜ~í=é~êíJíáãÉ=ëìéÉêîáëçêë=~êÉ=äÉëë=äáâÉäó=íç=ëéÉåÇ=íáãÉ=
çå=éêçÇìÅíáçå=ëìéÉêîáëáçå=Eáí=çåäó=~ÅÅçìåíë=Ñçê=OTB=çÑ=íÜÉáê=~îÉê~ÖÉ=ïçêâáåÖ=Ç~óF=
íÜ~å= íÜÉáê= ÑìääJíáãÉ= ÅçìåíÉêé~êíë= EÑçê= ïÜçã= íÜÉ= ÅçêêÉëéçåÇáåÖ= ÑáÖìêÉ= áë= PTBFK==
^äíÜçìÖÜ= ã~êâÉíáåÖ= ~åÇ= ëÉääáåÖ= ï~ë= ~= ãáåçê= Å~ää= çå= ëìéÉêîáëçêëÛ= íáãÉ= Ñçê= íÜÉ=
Ú~îÉê~ÖÉÛ=ÖêçïÉêI=áí=ï~ë=~=èìáíÉ=áãéçêí~åí=ìëÉ=çÑ=íÜÉáê=íáãÉ=~ãçåÖ=Úëã~ääÛ=ÖêçïÉêë=
êÉÑäÉÅíáåÖI=åç=ÇçìÄíI=íáãÉ=ëéÉåí=áå=íÜÉ=êÉí~áä=ëÜçé=çê=ÇÉäáîÉêáåÖ=éêçÇìÅÉK=

=

q~ÄäÉ=OUW=qáãÉ=ëéÉåí=çå=ÇìíáÉë=Äó=ëìéÉêîáëçêë=

= qìêåçîÉê=Ä~åÇ=
= ^ää=ïáíÜ=

ëìéÉêîáëçêë=
Y¡NMMIMM

M=
¡NMMIMMM=
Y¡OMMIMM

M=

¡OMMIMMM=
Y¡RMMIMM

M=

¡RMMIMMMH=

E^ééêçñK=åçK=çÑ=ÖêçïÉêë=
ïÜç=Éãéäçó=ëìéÉêîáëçêëF=

ENIMTMF= EPOMF= EOPMF= EOQMF= EOUMF=

^îÉê~ÖÉ=íáãÉ=ëéÉåí=çåW= B= B= B= B= B=
~F=dÉåÉê~ä=ã~å~ÖÉãÉåí= U= NS= U= T= T=
ÄF=mêçÇìÅíáçå=ëìéÉêîáëáçå= PR= OOKN PN= PR= RM=
ÅF=oçìíáåÉ=ã~áåíÉå~åÅÉ= NR= NR= NQ= NQ= NR=
ÇF=pÉ~ëçå~ä=éÉ~â=ïçêâ= OR= OQ= PO= OV= OMKO

ÉF=j~êâÉíáåÖ=~åÇ=ëÉääáåÖ= U= NS= NO= R= O=
ÑF=líÜÉê=~åëïÉêëI=åçí=
~åëïÉêÉÇG=

U= T= P= NM= S=

= NMM= NMM= NMM= NMM= NMM=
NK=^ãçåÖ=ÖêçïÉêë=ÄÉäçï=¡RMâ=íÜáë=ÑáÖìêÉ=ï~ë=~=ãÉêÉ=NQBK=
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OK=^ãçåÖ=íÜÉ=ëã~ää=åìãÄÉê=çÑ=ÖêçïÉêë=~ÄçîÉ=¡O=ãáääáçå=íÜáë=ÑáÖìêÉ=ï~ë=NPBK=
=
=
ÅF=oÉÖìä~ê=ïçêâÉêë=
TKRKTK qÜÉ=éêáåÅáé~ä=ìíáäáë~íáçå=çÑ=êÉÖìä~ê=ïçêâÉêë=áë=Ñçê=ëÉ~ëçå~ä=éÉ~â=ïçêâ=~ÅÅçìåíáåÖ=Ñçê=

~å= ~îÉê~ÖÉ= çÑ= ~Äçìí= SMB= çÑ= íÜÉáê= íáãÉK= = kÉñí= ãçëí= áãéçêí~åí= ï~ë= êçìíáåÉ=
ã~áåíÉå~åÅÉI= ~í= NRBK= = kçí= ëìêéêáëáåÖäóI= äáííäÉ= íáãÉ= áë= ëéÉåí= çå= ã~å~ÖÉêá~ä= çê=
ëìéÉêîáëçêó=ÇìíáÉëI=íÜçìÖÜ=Ñçê=ÅçãéäÉíÉåÉëë=íÜÉëÉ=~êÉ=áåÅäìÇÉÇ=áå=q~ÄäÉ=OV=ÄÉäçïK=

=
=

q~ÄäÉ=OVW=qáãÉ=ëéÉåí=çå=ÇìíáÉë=Äó=êÉÖìä~ê=ïçêâÉêë=

= qìêåçîÉê=Ä~åÇ=
=

^ää=ïáíÜ=
êÉÖìä~ê=
ïçêâÉêë=

Y¡NMMIMM
M=

¡NMMIMMM=
Y¡OMMIMM

M=

¡OMMIMMM=
Y¡RMMIMM

M=

¡RMMIMMMH=

E^ééêçñK=åçK=çÑ=ÖêçïÉêë=
ïÜç=Éãéäçó=êÉÖìä~ê=
ïçêâÉêëF=

EOIOOMF= ENIMMF= EQTMF= EPVMF= EPSMF=

^îÉê~ÖÉ=íáãÉ=ëéÉåí=çåW= B= B= B= B= B=
~F=dÉåÉê~ä=ã~å~ÖÉãÉåí= P= P= P= O= P=
ÄF=mêçÇìÅíáçå=ëìéÉêîáëáçå= P= P= P= O= P=
ÅF=oçìíáåÉ=ã~áåíÉå~åÅÉ= NR= NR= NT= NQ= NSG=
ÇF=pÉ~ëçå~ä=éÉ~â=ïçêâ= SN= RR= SR= SP= SQ=
ÉF=j~êâÉíáåÖ=~åÇ=ëÉääáåÖ= T= NO= R= R= O=
ÑF=líÜÉê=~åëïÉêëI=åçí=
~åëïÉêÉÇG=

NN= NO= T= NQ= U=

= NMM= NMM= NMM= NMM= NMM=
G=^ãçåÖ=ÄìëáåÉëëÉë=áå=íÜÉ=¡RMMIMMMY¡N=ãáääáçå=Ä~åÇ=íÜÉ=~îÉê~ÖÉ=ï~ë=OMBI=~ãçåÖ=ä~êÖÉê=
ÖêçïÉêë=áí=ï~ë=~äãçëí=Ü~äîÉÇ=~í=NNBK=
=
=
ÇF=`~ëì~äLëÉ~ëçå~ä=ïçêâÉêë=
TKRKUK tÜÉå=~ëâáåÖ=~Äçìí= íÜÉ=ìíáäáë~íáçå=çÑ= Å~ëì~ä=ïçêâÉêë=ïÉ=ëÜçêíÉåÉÇ= íÜÉ=çéíáçåë= íç=

ÑçìêW= éêÉJÜ~êîÉëí= éêÉé~ê~íçêó= ïçêâI= Ü~êîÉëíáåÖ= áíëÉäÑI= éçëíJÜ~êîÉëí= ïçêâ= Eé~ÅâáåÖI=
Öê~ÇáåÖI=ÉíÅF=~åÇ=ÚçíÜÉêÛ=àçÄëK==^ãçåÖ=íÜçëÉ=ÉãéäçóáåÖ=Å~ëì~ä=ïçêâÉêë=íÜÉ=~îÉê~ÖÉ=
ÇáëíêáÄìíáçå=ï~ëW=

=
• PRB=çÑ=íáãÉ=ëéÉåí=çå=éêÉJÜ~êîÉëí=ïçêâX=
• QRB=çå=Ü~êîÉëíáåÖX=
• NQB=çå=éçëíJÜ~êîÉëí=ïçêâ=EÅäÉ~åáåÖI=Öê~ÇáåÖI=é~ÅâáåÖI=ÉíÅFK=

=
qÜÉ=êÉã~áåáåÖ=SB=ï~ë=ëéÉåí=çå=çíÜÉê=àçÄë=çê=ï~ë=åçí=ëéÉÅáÑáÉÇK=
=
TKRKVK qÜÉêÉ=ïÉêÉI=ÜçïÉîÉêI=ÇáÑÑÉêÉåÅÉë=áå=íÜÉ=å~íìêÉ=çÑ=íÜÉ=ïçêâ=ÇçåÉ=Äó=Å~ëì~ä=ïçêâÉêë=

êÉÑäÉÅíáåÖI=áå=é~êíI=íÜÉ=éêáåÅáé~ä=Åêçéë=Öêçïå=~åÇ=íÜÉ=äÉîÉä=çÑ=ìëÉ=çÑ=Å~ëì~ä=ïçêâÉêëK==
qÜÉëÉ=~êÉ=ëÉí=çìí=áå=q~ÄäÉ=PMK=

=
=
=
=
=
=
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q~ÄäÉ=PMW=qáãÉ=ëéÉåí=çå=ÇìíáÉë=Äó=Å~ëì~ä=ïçêâÉêë=

qóéÉ=çÑ=ïçêâ=EÄ~ëÉW=Éëíáã~íÉÇ=åìãÄÉê=çÑ=ÖêçïÉêë=ÉãéäçóáåÖ=
Å~ëì~äëW=NIUMMF= mêÉJÜ~êîÉëí= e~êîÉëí= mçëíJ

Ü~êîÉëí=
= B= B= B=
^îÉê~ÖÉW=~ää=ÉãéäçóáåÖ=Å~ëì~äë= PR= QR= NQ=
`êçé=ëÉÅíçê= = = =
e~êÇó=åìêëÉêó=ëíçÅâLÄìäÄëI=ÑäçïÉêë= RN= PM= NS=
lêå~ãÉåí~ä=éêçíÉÅíÉÇ=Åêçéë= RR= NV= NQ=
bÇáÄäÉ=éêçíÉÅíÉÇ=Åêçéë= OS= RQ= NR=
cáÉäÇ=îÉÖÉí~ÄäÉ= ON= RO= OQ=
qçé=Ñêìáí= NO= UN= R=
pçÑí=Ñêìáí= NR= SV= NM=
líÜÉêëI=ìåÅä~ëëáÑá~ÄäÉ= OU= QM= ON=
= = = =
iÉîÉä=çÑ=ìëÉ=çÑ=Å~ëì~äë= = = =
råÇÉê=NMM=Ç~óë= RO= PM= NM=
NMMYNIMMM=Ç~óë= PV= PV= NQ=
NIMMMH=Ç~óë= ON= SM= NT=
rëÉI=Äìí=Ç~óë=åçí=ëéÉÅáÑáÉÇ= PN= QQ= NO=
kK_K= mÉêÅÉåí~ÖÉë= ~ÇÇ= ~Åêçëë= ~åÇ= íçí~ä= äÉëë= íÜ~å= NMMB=ÄÉÅ~ìëÉ= çÑ= åçãáå~íáçåë= çÑ= çíÜÉê=
íóéÉë=çÑ=ïçêâ=çê=íóéÉë=åçí=ëéÉÅáÑáÉÇK=
aÉÑáåáíáçåëW== mêÉJÜ~êîÉëí= áåÅäìÇÉë= éêÉé~ê~íçêó= ïçêâ= ëìÅÜ= ~ë= ïÉÉÇáåÖI= íÜáååáåÖI= éçííáåÖ=
ìéI=ï~íÉêáåÖI=ÉíÅK=
= = e~êîÉëíáåÖ=áåÅäìÇÉë=éáÅâáåÖI=ÅìííáåÖI=ÅçääÉÅíáåÖI=ÉíÅK=
= = mçëíJÜ~êîÉëí=áåÅäìÇÉë=é~ÅâáåÖI=Öê~ÇáåÖI=éêçÅÉëëáåÖI=ÉíÅK=
=

TKSK o~íÉë=çÑ=é~ó=
TKSKNK qçí~ä=ä~Äçìê=Åçëíë=~êÉI=çÑ=ÅçìêëÉI=~=ÑìåÅíáçå=çÑ=íÜÉ=åìãÄÉê=çÑ=Üçìêë=ïçêâÉÇ=~åÇ=íÜÉ=

ê~íÉ=çÑ=é~ó= Ñçê= íÜÉëÉ=ÜçìêëK= =m~ó=ê~íÉë=~êÉ=~=ÅçãéäáÅ~íÉÇ=ëìÄàÉÅíI=~ÑÑÉÅíÉÇ=Äó=íÜÉ=
íóéÉ= çÑ= ïçêâI= íÜÉ= íáãÉë= ~í= ïÜáÅÜ= áí= áë= ìåÇÉêí~âÉåI= ãáåáãìã= ê~íÉë= ëÉí= Äó= íÜÉ=
^ÖêáÅìäíìê~ä=t~ÖÉë=_ç~êÇI=ÅçãéÉíáíáçå=Ñêçã=çíÜÉê=ÉãéäçóÉêë=~åÇI=~ë=ëçãÉ=ÖêçïÉêë=
çÄëÉêîÉÇI=~=ÄÉåÉÑáíë=ëóëíÉã=ïÜáÅÜ=íÜÉó=ÑÉäí=êÉÇìÅÉÇ=íÜÉ=áåÅÉåíáîÉ=íç=ëÉÉâ=ïçêâK==fí=
áë=~äëç=~=ëìÄàÉÅí=~Äçìí=ïÜáÅÜ=ã~åó=ÖêçïÉêë==êÉÖ~êÇ=~ë=ÜáÖÜäó=ÅçåÑáÇÉåíá~äK=

=
TKSKOK qÜÉëÉ= áëëìÉë=~é~êíI=~ëëÉëëáåÖ=ê~íÉë=çÑ=é~ó=éêÉëÉåíÉÇ=~= íÉÅÜåáÅ~ä=éêçÄäÉãK= =j~åó=

ÖêçïÉêë=Éãéäçó=~=åìãÄÉê=çÑ=ëí~ÑÑ=É~ÅÜI=éÉêÜ~éëI=çå=~=ÇáÑÑÉêÉåí=é~ó=ëÅ~äÉK==fí=ï~ëI=
ÜçïÉîÉêI= áãéê~ÅíáÅ~ÄäÉ= íç= ~ëâ= íÜÉã= íç= ëéÉÅáÑó= Üçï=ãìÅÜ=É~ÅÜ=çåÉ=É~êåÉÇK= =tÉ=
Ü~ÇI=íÜÉêÉÑçêÉI=íç=êÉäó=çå=íÜÉã=íç=Éëíáã~íÉ=~å=Ú~îÉê~ÖÉÛ=ê~íÉ=Ñçê=ÇáÑÑÉêÉåí=Öê~ÇÉëK==få=
íÜáë= ëÉÅíáçåI= íÜÉêÉÑçêÉI= ïÉ= ~êÉ= ÇÉ~äáåÖ= ïáíÜ= ÚÄÉëí= Éëíáã~íÉëÛ= ê~íÜÉê= íÜ~å= éêÉÅáëÉ=
ÑáÖìêÉëK=

=
TKSKPK tÉ=~ééêç~ÅÜÉÇ=íÜÉ=ëìÄàÉÅí=çÑ=é~ó=çå=íïç=ÑêçåíëW=
=
~F= tÉ=~ëâÉÇI=Ñçê=ëìéÉêîáëçêëI=êÉÖìä~ê=~åÇ=Å~ëì~ä=ïçêâÉêëI=Ñçê=Éëíáã~íÉë=çÑ=íÜÉ=~îÉê~ÖÉ=

Ä~ëáÅ= Üçìêäó= ê~íÉ= ~åÇ= çÑ= íÜÉ= íçí~ä= ê~íÉI= ~ÑíÉê= ~ÇÇáåÖ= çîÉêíáãÉI= ÄçåìëÉëI= ÉíÅK= = cçê=
Å~ëì~ä=ïçêâÉêë=ëìééäáÉÇ=Äó=~ÖÉåÅáÉë=ê~íÜÉê=íÜ~å=ÇáêÉÅíäó=ÉãéäçóÉÇ=ïÉ=~äëç=~ëâÉÇ=Ñçê=
~îÉê~ÖÉ=Ç~áäó=é~óãÉåíë=EáåÅäìÇáåÖ=~åó=~ÖÉåÅó=ÑÉÉë=Äìí=ÉñÅäìÇáåÖ=s^qFK=

=
ÄF= cçê=ã~å~ÖÉêëI=ëìéÉêîáëçêëI=~åÇ=êÉÖìä~ê=ïçêâÉêë=ïÉ=~äëç=áåîáíÉÇ=Éëíáã~íÉë=çÑ=~îÉê~ÖÉ=

~ååì~ä=é~ó=äÉîÉäëK=
=
=
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~F=eçìêäó=ê~íÉë=
TKSKQK q~ÄäÉ=PN=ëÉíë=çìí= íÜÉ=~îÉê~ÖÉ=Üçìêäó=ê~íÉë=çÑ=é~ó=êÉéçêíÉÇ=Äó=ÖêçïÉêë=ÉãéäçóáåÖ=

É~ÅÜ=Å~íÉÖçêó=çÑ=ïçêâÉêK=
=
=

q~ÄäÉ=PNW=bëíáã~íÉÇ=~îÉê~ÖÉ=ê~íÉë=çÑ=é~ó=

= _~ëáÅ= qçí~ä=
= ¡LÜçìê= ¡LÜçìê=
pìéÉêîáëçêë= = W=ÑìääJíáãÉ= UKNM= UKUM=
= = = W=é~êíJíáãÉ= SKUM= TKQM=
oÉÖìä~ê=ïçêâÉêë= W=ÑìääJíáãÉ= SKOM= TKNM=
= = = W=é~êíJíáãÉ= RKTM= SKMM=
`~ëì~äë= = W=ÉãéäçóÉÇ=Äó=ÖêçïÉê= RKPM= RKVM=
= = = W=~ÖÉåÅó=ëìééäáÉÇ= RNKQM=EéÉê=Ç~óF=
=
=
TKSKRK tÜáäÉ=íÜÉêÉ=ïÉêÉ=î~êá~íáçåë=~Äçìí=íÜÉëÉ=~îÉê~ÖÉë=EïÉ=ÉîÉå=êÉÅçêÇÉÇ=~=ÑÉï=ÖêçïÉêë=

~éé~êÉåíäó= é~óáåÖ= ÄÉäçï= íÜÉ= ^t_= ãáåáãìã= ê~íÉ= ~í= íÜÉ= íáãÉ= çÑ= íÜÉ= ëìêîÉóFI=
î~êá~íáçåë=áå=íÜÉ=~îÉê~ÖÉ=é~óãÉåíë=Äó=Åêçé=ëÉÅíçê=çê=íìêåçîÉê=Ä~åÇ=ïÉêÉ=åçí=îÉêó=
ã~êâÉÇK=

=
• cçê= ÑìääJíáãÉ= ëìéÉêîáëçêë= EçîÉê~ää= ~îÉê~ÖÉ= Ä~ëáÅ= ê~íÉ= ~Äçìí= ¡UKNM= éÉê= ÜçìêF= íÜÉ=

äçïÉëí= ~îÉê~ÖÉ= êÉÅçêÇÉÇ=ï~ë= Äó= ÖêçïÉêë= áå= íÜÉ= pçìíÜ=tÉëí= E¡TKOMFI= íÜçìÖÜ= Äó= ~=
ë~ãéäÉ=çÑ=çåäó=OP=ÖêçïÉêë=ïÜáäÉ=íÜÉ=ÜáÖÜÉëí=~îÉê~ÖÉ=ï~ë=¡UKSMI=êÉéçêíÉÇ=Äó=ÖêçïÉêë=
áå=íÜÉ=¡RMMIMMMJ¡N=ãáääáçå=íìêåçîÉê=Ä~åÇK=

• cçê= ÑìääJíáãÉ= ïçêâÉêë= EçîÉê~ää= ~îÉê~ÖÉ= Ä~ëáÅ= ê~íÉ= ¡SKOMF= íÜÉ= î~êá~íáçå= ï~ë= ãìÅÜ=
ëã~ääÉêI=ê~åÖáåÖ=Ñêçã=¡SKNM=íç=¡SKQM=éÉê=ÜçìêK=

• qÜÉêÉ=ï~ë=~å=ÉîÉå=ëã~ääÉê=î~êá~íáçå= Ñçê=Å~ëì~ä=ïçêâÉêëI=ïÜÉêÉ=~îÉê~ÖÉ=Ä~ëáÅ=é~ó=
ê~íÉ=Ü~êÇäó= î~êáÉÇ=~í= ~ää= Äó= ëÉÅíçêK= =eçïÉîÉêI= íÜçëÉ=ÄìóáåÖ=~ÖÉåÅó=ïçêâÉêë=Äó= íÜÉ=
Ç~ó=ÇáÇ=é~ó=~ÄçîÉ=~îÉê~ÖÉ=E~í=~Äçìí=¡SMLÇ~óF=áÑ=íÜÉó=ÚÄçìÖÜí=áåÛ=äÉëë=íÜ~å=NMM=Ç~óë=
çÑ=Å~ëì~ä=ä~ÄçìêI=íÜ~å=áÑ=íÜÉó=ìëÉÇ=NIMMMH=Ç~óë=E~îÉê~ÖÉ=~Äçìí=¡QVFK=

=
=
ÄF=^ååì~ä=ë~ä~êáÉë=
TKSKSK kçí= ~ää= ÖêçïÉêë= ÉãéäçóáåÖ= ã~å~ÖÉêëI= ëìéÉêîáëçêë= çê= Å~ëì~ä= ïçêâÉêë= ÅÜçëÉ= íç=

~åëïÉê=~=èìÉëíáçå=~Äçìí=íÜÉ=~îÉê~ÖÉ=~ååì~ä=é~ó=Ñçê=íÜÉëÉ=Å~íÉÖçêáÉë=çÑ=ëí~ÑÑ=Ó=~åÇ=
ëçãÉ=ïÜç=ÇáÇ=åçíI=~éé~êÉåíäó=Éãéäçó=íÜÉã=ÇáÇ=ÖáîÉ=~å=Éëíáã~íÉI=éêÉëìã~Ääó=~Äçìí=
ïÜ~í= íÜÉó=ïçìäÇ= ÉñéÉÅí= íç=é~óI= çê= Ü~Ç=é~áÇ= áå= íÜÉ=é~ëíK= = qÜÉ=çìíÅçãÉ=ï~ë= íÜ~í=
î~êóáåÖ=åìãÄÉêë= êÉëéçåÇÉÇ= íç=É~ÅÜ=ëí~ÑÑ=Å~íÉÖçêóK= = få=ïÜ~í= Ñçääçïë=çìê=~å~äóëÉë=
~êÉ=Ä~ëÉÇ=çå=íÜÉ=åìãÄÉêë=ïÜç=ÇáÇ=éêçîáÇÉ=~å=Éëíáã~íÉK=

=
TKSKTK qÜÉêÉ= áë= ÉîáÇÉåÅÉ= íÜ~í= ÖêçïÉêë= áå= íÜÉ= ÜáÖÜÉê= íìêåçîÉê= Ä~åÇë= ~êÉ=ãçêÉ= ÖÉåÉêçìë=

é~óÉêëK=
=
=
=
=
=
=
=
=
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q~ÄäÉ=POW=^ååì~ä=é~ó=Ñçê=êÉÖìä~ê=ëí~ÑÑ=

= j~å~ÖÉêë= pìéÉêîáëçêë= tçêâÉêë=
= cìääJ

íáãÉ=
m~êíJ
íáãÉ=

cìääJíáãÉ= m~êíJ
íáãÉ=

cìääJ
íáãÉ=

m~êíJ
íáãÉ=

EkçK=çÑ=êÉëéçåÇÉåíëF= EONNF= EPPF= EOPPF= EQVF= EPQVF= EOVTF=
EÄ~ëÉW=Éëíáã~íÉÇ=åçK=çÑ=ea`=
ÖêçïÉêëF=

EVOMF= ENQMF= ENIMOMF= EOOMF= ENIRRMF= ENIPRMF=

= ¡= ¡= ¡= ¡= ¡= ¡=
^îÉê~ÖÉI=~ää=ÖêçïÉêë= OPIQMM= NMISMM= NTISMM= UIQMM= NPIVMM= SIPMM=
qìêåçîÉê=Ä~åÇ= = = = = = =
Y¡NMMIMMM= NTITMM= åK~K= NSIMMM= åK~K= NPIMMM= RIQMM=
¡NMMIMMMY¡PMMIMMM= ONIRMM= åK~K= NSIRMM= åK~K= NQIMMM= SIQMM=
¡PMMIMMMY¡RMMIMMM= OSIUMM= åK~K= NTITMM= åK~K= NQIPMM= UIRMM=
¡RMMIMMMY¡N=ãáääáçå= OTIRMM= åK~K= OMINMM= åK~K= NQIUMM= TIRMM=
lîÉê=¡N=ãáääáçå= PMIMMM= åK~K= NVIUMM= åK~K= NRIMMM= TIOMM=
kK_K=qÜÉ=Ä~ëÉ=Ñçê=É~ÅÜ=íìêåçîÉê=Ä~åÇ=ê~åÖÉë=Ñêçã=~Äçìí=QM=íç=çîÉê=NMM=ÖêçïÉêëK===
åK~K=Z=Ä~ëÉ=íçç=ëã~ää=íç=Å~äÅìä~íÉ=ãÉ~å=ïáíÜ=~åó=ÅçåÑáÇÉåÅÉK=
=
TKSKUK lÑ=ÅçìêëÉI=ÇáÑÑÉêÉåÅÉë= áå=~îÉê~ÖÉ=~ååì~ä= ë~ä~êáÉë=ã~ó= êÉÑäÉÅí=ÇáÑÑÉêÉåÅÉë= áå=Üçìêë=

ïçêâÉÇ=çê=êÉëéçåëáÄáäáíáÉë=ÜÉäÇI=~ë=ïÉää=~ë=Ú~Äáäáíó=íç=é~óÛK=
=
=

TKTK _ÉåÉÑáíë=áå=âáåÇ=
TKTKNK cêáåÖÉ= ÄÉåÉÑáíëI= ÉëéÉÅá~ääó= íÜÉ= éêçîáëáçå= çÑ= ÜçìëáåÖI= ~êÉ= ~= ÑÉ~íìêÉ= çÑ= _êáíáëÜ=

~ÖêáÅìäíìêÉK= = tÉ= íÜÉêÉÑçêÉ= ~ëâÉÇ= ÖêçïÉêë= ~= ÅçìéäÉ= çÑ= èìÉëíáçåë= çå= íÜáë= ëìÄàÉÅíK==
låÉ= ÇÉ~äí= ïáíÜ= ÄÉåÉÑáíë= ÉåàçóÉÇ= Äó= êÉÖìä~ê= ÉãéäçóÉÉë= EÇáêÉÅíçêëI= ã~å~ÖÉêëI=
ëìéÉêîáëçêë=~åÇ=êÉÖìä~ê=ïçêâÉêëFI=íÜÉ=çíÜÉê=ïáíÜ=íÜçëÉ=~ÅÅçêÇÉÇ=íç=Å~ëì~ä=ïçêâÉêëK=

=
TKTKOK ^äíÜçìÖÜ= ïÉ= ëéÉÅáÑáÅ~ääó= ~ëâÉÇ= ÖêçïÉêë= íç= ÉñÅäìÇÉ= ~åó= ÄÉåÉÑáíë= ~ÅÅêìáåÖ= íç= íÜÉ=

çïåÉêë= çÑ= íÜÉ= ÄìëáåÉëë= áí= ëÉÉãë= äáâÉäó= íÜ~í=ã~åó=ÇáÇ= áåÅäìÇÉ= íÜÉãëÉäîÉë= EíÜÉêÉ=
ïÉêÉ= ÉåíêáÉë= áå= íÜÉ= “ã~å~ÖÉêëÒ= Åçäìãå= çå= íÜÉ= èìÉëíáçåå~áêÉ= ïÜÉå= áå= Ñ~Åí= åç=
ã~å~ÖÉêë= ïÉêÉ= ÉãéäçóÉÇFK= = eçïÉîÉêI= ã~åó= çíÜÉêë= ÉñÅäìÇÉÇ= íÜÉãëÉäîÉëK= = qÜÉ=
çìíÅçãÉ=ï~ë=íÜ~íI=ëç=Ñ~ê=~ë=íÜÉ=êÉëéçåëÉë=êÉä~íáåÖ=íç=ÇáêÉÅíçêë=~åÇ=ã~å~ÖÉêë=ïÉêÉ=
ÅçåÅÉêåÉÇI= íÜÉ= ÉîáÇÉåÅÉ= Ñêçã= íÜÉ= ëìêîÉó= áë= äÉëë= êÉäá~ÄäÉ= íÜ~å= ïÉ= Ü~Ç= ÜçéÉÇK==
eçïÉîÉêI= íÜÉ= ë~ãÉ= éêçÄäÉã= ÇáÇ= åçí= çÅÅìê= ïÜÉå= ÇÉ~äáåÖ= ïáíÜ= ÑêáåÖÉ= ÄÉåÉÑáíë=
~ééäáÉÇ=íç=çíÜÉê=Åä~ëëÉë=çÑ=ïçêâÉêK= =q~ÄäÉ=PP=ÄÉäçï=ëÉíë=çìí=çìê= ÚÄÉëí=Éëíáã~íÉëÛ=
Ñçê=É~ÅÜ=Å~íÉÖçêóK=
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q~ÄäÉ=PPW=_ÉåÉÑáíë=áå=âáåÇ=

= aáêÉÅíçêëL=
j~å~ÖÉêë=

pìéÉêîáëçê
ë=

oÉÖìä~ê=
ïçêâÉêë=

`~ëì~ä
ë=

Ebëíáã~íÉÇ= åçK= çÑ= ÖêçïÉêë= ÉãéäçóáåÖ=
É~ÅÜ=Å~íÉÖçêóF=

EUMMF= ENIMTMF= EOIOOMF= ENIUMMF=

_ÉåÉÑáíë= B= B= B= B=
mÉåëáçå=ëÅÜÉãÉ= QQ= OV= NR= J=
eçìëáåÖ= OS= NS= NU= OU=
qê~åëéçêí= PP= NN= U= NU=
eÉ~äíÜ=áåëìê~åÅÉ= R= P= N= J=
jÉ~äë= Q= O= P= P=
líÜÉêë= P= O= O= P=
kçåÉ= OT= RS= SR= ST=
=
TKTKPK ^äãçëí=~ää= íÜÉ= ÚÄÉåÉÑáíë= áå= âáåÇÛ= Ó=ÉëéÉÅá~ääó=éÉåëáçå=ëÅÜÉãÉ=ãÉãÄÉêëÜáé= Ó=ïÉêÉ=

ÉåàçóÉÇ=Äó=äÉîó=é~óÉêëK==sÉêó=ÑÉï=êÉÖáëíÉêÉÇ=ÖêçïÉêë=áÇÉåíáÑáÉÇ=~åó=ÄÉåÉÑáíëK=
TKUK oÉÅêìáíãÉåí=éêçÄäÉãë=

TKUKNK dêçïÉêë=ïÉêÉ=áåîáíÉÇ=íç=~ëëáÖå=~=ã~êâI=Ñêçã=M=íç=NMI=êÉÑäÉÅíáåÖ=íÜÉáê=ÉñéÉêáÉåÅÉë=áå=
êÉÅêìáíáåÖ= ëí~ÑÑW= M= êÉéêÉëÉåíáåÖ= ÚîÉêó= É~ëó= áåÇÉÉÇÛ= ~åÇ= NM= ÚÉñíêÉãÉäó= ÇáÑÑáÅìäíÛK==
^Ö~áåI= åçí= ~ää= ÖêçïÉêë= ÉãéäçóáåÖ= ~=é~êíáÅìä~ê= Å~íÉÖçêó=ã~ÇÉ=~å= ~ëëÉëëãÉåí= ~åÇ=
ëçãÉ=ïÜç=ÇáÇ=åçí=Éãéäçó=~åóÄçÇó=áå=íÜ~í=Å~íÉÖçêó=ÅÜçëÉ=íç=ÉñéêÉëë=~å=çéáåáçåK==
pÉí=çìí=áå=q~ÄäÉ=PQ=~êÉ=íÜÉ=~ëëÉëëãÉåíë=çÑ=íÜçëÉ=ïÜç=ÇáÇ=êÉëéçåÇ=íç=íÜÉ=èìÉëíáçåK=

=

q~ÄäÉ=PQW=b~ëÉ=çÑ=êÉÅêìáíãÉåí=çÑ=éÉêëçååÉä=

= ^îÉê~ÖÉ=ã~êâ=Eã~ñáãìã=NMF=
j~å~ÖÉêë= = W=ÑìääJíáãÉ= UKO=
= = = W=é~êíJíáãÉ= TKS=
pìéÉêîáëçêë= = W=ÑìääJíáãÉ= TKS=
= = = W=é~êíJíáãÉ= TKN=
tçêâÉêë= = W=ÑìääJíáãÉ= SKQ=
= = = W=é~êíJíáãÉ= RKT=
=
TKUKOK ^äíÜçìÖÜ=íÜÉêÉ=ïÉêÉ=ëçãÉ=ÇáÑÑÉêÉåÅÉë= áå=ÉãéÜ~ëáë=ÄÉíïÉÉå=Å~íÉÖçêáÉë=çÑ=ÖêçïÉêI=

íÜÉëÉ=ïÉêÉ=åçí=îÉêó=ã~êâÉÇK= =lå=íÜÉ=ÉîáÇÉåÅÉ=çÑ= íÜáë= í~ÄäÉ= íÜÉ=ã~áå=éêçÄäÉãë=çÑ=
êÉÅêìáíãÉåí= ëÉÉã= íç= ÄÉ= çÑ= ÑìääJíáãÉI= ÉñéÉêáÉåÅÉÇ= ~åÇLçê= èì~äáÑáÉÇI= ã~å~ÖÉêá~ä= çê=
ëìéÉêîáëçêó=ëí~ÑÑK=

=
TKUKPK tÉ= íÜÉå= ïÉåí= çå= íç= ~ëâ= ÖêçïÉêë= íç= áÇÉåíáÑóI= Ñêçã= ~= éêÉJëÉäÉÅíÉÇ= äáëíI= íÜÉ= ã~áå=

éêçÄäÉãë= íÜÉó= ÉåÅçìåíÉêÉÇ= áå= êÉÅêìáíáåÖ= ÇáÑÑÉêÉåí= Å~íÉÖçêáÉë= çÑ= ÉãéäçóÉÉK= = qÜÉ=
ã~áå=éêçÄäÉãë=áÇÉåíáÑáÉÇ=ïÉêÉW=

=
• ëÜçêí~ÖÉ=çÑ=~ééêçéêá~íÉ=ëâáääëI=é~êíáÅìä~êäó=ïÜÉå=íêóáåÖ=íç=êÉÅêìáí=ã~å~ÖÉêëX=
• áå~Äáäáíó=íç=ÅçãéÉíÉ=çå=ï~ÖÉëI=é~êíáÅìä~êäó=ïÜÉêÉ=ïçêâÉêë=~êÉ=ÅçåÅÉêåÉÇX=
• ä~Åâ=çÑ=çééçêíìåáíáÉë=Ñçê=éêçãçíáçåI=~å=~ÅêçëëJíÜÉJÄç~êÇ=éêçÄäÉãX=
• éççêÉê=ïçêâáåÖ=ÅçåÇáíáçåëI=ÉëéÉÅá~ääó=Ñçê=ïçêâÉêëX=
• íÜÉ= å~íìêÉ= çÑ= íÜÉ= ïçêâI= ëÉÉå= ~ë= ÄÉáåÖ= íçç= éÜóëáÅ~ääó= ÇÉã~åÇáåÖI= ÉëéÉÅá~ääó= Ñçê=

ïçêâÉêëX=
• ~=ã~àçê=ÅçåÅÉêå=Ñçê=ÉãéäçóÉêë=çÑ=Å~ëì~ä=ïçêâÉêë=áå=íÜ~í=íÜÉó=çÑíÉå=Ñ~áä=íç=íìêå=ìéK=

=
líÜÉê= áãéçêí~åí= éêçÄäÉãë= ïÉêÉ= íÜÉ= ~î~áä~Äáäáíó= çÑ= çíÜÉê= àçÄë= áå= íÜÉ= ~êÉ~= ~åÇ= ÜçìëáåÖ=
ëÜçêí~ÖÉëK==q~ÄäÉ=PR=ÖáîÉë=Ñìää=ÇÉí~áäë=~åÇ=áåÅäìÇÉë=~ÇÇáíáçå~äI=ëéçåí~åÉçìë=êÉã~êâë=~ÇÇÉÇ=
íç=íÜÉ=äáëí=éêçîáÇÉÇK=
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q~ÄäÉ=PRW=oÉÅêìáíãÉåí=éêçÄäÉãë=

= j~å~ÖÉêë= pìéÉêîáëçêë= oÉÖìä~ê=
ïçêâÉêë=

`~ëì~äë=

EÄ~ëÉW=Éëíáã~íÉÇ=åçK=çÑ=ÖêçïÉêë=ÉãéäçóáåÖ=
É~ÅÜ=Å~íÉÖçêóF=

ENIMOMF= ENIMTMF= EOIOOMF= ENIUMMF=

mêçÄäÉãë=åçãáå~íÉÇ= B= B= B= B=
pÜçêí~ÖÉ=çÑ=~ééêçéêá~íÉ=ëâáääë= RR= QT= PO= NU=
`~ååçí=~ÑÑçêÇ=íç=ÅçãéÉíÉ=çå=ï~ÖÉë= PR= PT= QQ= OR=
líÜÉê=ÉãéäçóÉêë=çÑÑÉê=É~ëáÉê=ïçêâáåÖ=
ÅçåÇáíáçåë=

OS= PO= QN= OQ=

tçêâ=áë=íçç=Ü~êÇI=éÜóëáÅ~ääó=ÇÉã~åÇáåÖ= NV= OV= QR= PP=
`~ååçí=çÑÑÉê=éêçëéÉÅíë=Ñçê=éêçãçíáçå= OV= OV= OU= NT=
mäÉåíó=çÑ=çíÜÉê=àçÄë=áå=~êÉ~I=ëç=Ü~êÇ=íç=ÑáåÇ=
ëí~ÑÑ=

NV= OU= PQ= OP=

pÜçêí~ÖÉ=çÑ=ÜçìëáåÖ=Ñçê=ïçêâÉêë=ïÜç=åÉÉÇ=
íç=ãçîÉ=áåíç=íÜÉ=~êÉ~=

OP= OS= ON= NRN

mÉçéäÉ=Ü~îÉ=íê~åëéçêí=éêçÄäÉãë=ÖÉííáåÖ=íç=
ïçêâ=

Q= S= NT= NM=

råÑ~ëÜáçå~ÄäÉI=éççê=áã~ÖÉ=çÑ=ÜçêíáÅìäíìêÉO P= R= R= J=
rå~ÄäÉ=íç=çÑÑÉê=êÉÖìä~ê=ÉãéäçóãÉåí= åK~K= åK~K= åK~K= PO=
i~Äçìê=áë=çÑíÉå=ìåêÉäá~ÄäÉI=ÇçÉëåÛí=íìêå=ìé= åK~K= åK~K= åK~K= OT=
e~îÉ=ä~åÖì~ÖÉ=éêçÄäÉãë=ïáíÜ=ÑçêÉáÖå=
ïçêâÉêë=

åK~K= åK~K= åK~K= NP=

oÉÇ=í~éÉI=ÄìêÉ~ìÅê~ÅóO J= J= J= N=
= = = = =
kl=mol_ibjpI=kl=^kptbo=dfsbk= NV= NS= NT= NN=
NK=qÜáë=ï~ë=êÉéÜê~ëÉÇ=Ñçê=Å~ëì~ä=ïçêâÉêë=~ë=ÚÜ~îáåÖ=éêçÄäÉãë=áå=ÑáåÇáåÖ=~ÅÅçããçÇ~íáçåÛK=
OK=péçåí~åÉçìë=ÚçíÜÉê=~åëïÉêëÛ=ÖáîÉåK=
=
=

TKVK qÜÉ=Å~ëì~ä=ïçêâÑçêÅÉ=
TKVKNK qÜÉ= ìëÉ= çÑ= Å~ëì~äLëÉ~ëçå~ä= ïçêâÉêë= áë= ëç= áãéçêí~åí= íç= _êáíáëÜ= ÜçêíáÅìäíìêÉ= íÜ~íI=

~é~êí= Ñêçã=ÇÉ~äáåÖ= áå=åìãÄÉêë=ÉãéäçóÉÇ=~åÇ=ï~ÖÉë=é~áÇI=ïÉ=~ëâÉÇ=~=åìãÄÉê=çÑ=
~ÇÇáíáçå~ä=èìÉëíáçåë=~Äçìí=íÜÉãK==qÜáë=ëÉÅíáçå=ëìãã~êáÉë=çìê=ÑáåÇáåÖëK=

=
=
~F=pçìêÅÉë=çÑ=êÉÅêìáíãÉåí=
TKVKOK ^ãçåÖ= ~ää= ÖêçïÉêë= ìëáåÖ= Å~ëì~ä= ïçêâÉêë= íÜÉ=ã~áå= ëçìêÅÉ= ìëÉÇ= íç= êÉÅêìáí= Å~ëì~ä=

ïçêâÉêë= áë=ïçêÇJçÑJãçìíÜ= EPSBFK= =kÉñí=ÅçãÉë= íÜÉ=pÉ~ëçå~ä=^ÖêáÅìäíìê~ä=tçêâÉêë=
pÅÜÉãÉ= Ep^tpF= ~í= OTBK= = d~åÖã~ëíÉêëI= íÜÉ= ëìÄàÉÅí= çÑ=ãìÅÜ= çééêçÄêáìã= áå= íÜÉ=
ãÉÇá~I=~êÉ=~=ã~áå=ëçìêÅÉ= Ñçê=çåäó=NMBK= =eçïÉîÉêI= íÜÉëÉ=~îÉê~ÖÉë=~êÉ=ëçãÉïÜ~í=
ãáëäÉ~ÇáåÖW= p^tpI= Ö~åÖã~ëíÉêë= ~åÇ= çíÜÉê= ~ÖÉåÅóJëìééäáÉÇ= éÉêëçååÉä= ~êÉ=
é~êíáÅìä~êäó=áãéçêí~åí=íç=ÖêçïÉêë=ìëáåÖ=ä~êÖÉ=åìãÄÉêë=çÑ=Å~ëì~äëK=

=
=
=
=
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q~ÄäÉ=PSW=j~áå=ëçìêÅÉë=çÑ=êÉÅêìáíãÉåí=Ñçê=Å~ëì~ä=ïçêâÉêë=

= iÉîÉä=çÑ=ìëÉ=EÇ~óë=~=óÉ~êF=
=

^ää=ìëÉêë=
YNMM= NMMYNIMMM= NIMMMH= kçí=ëí~íÉÇ=

EÄ~ëÉW=~Åíì~ä=åçK=çÑ=áåíÉêîáÉïëF= EQMOF= ESMF= ENSOF= ENPNF= EQVF=
EÉëíáã~íÉ=åìãÄÉê=çÑ=ÖêçïÉêë=
ìëáåÖF=

ENIUMMF= EOUMF= ETQMF= ERSMF= EOTMF=

j~áå=ëçìêÅÉ= B= B= B= B= B=
tçêÇ=çÑ=ãçìíÜ= PS= RQ= QS= OM= OO=
p^tp=çê=ëáãáä~ê=~ÖÉåÅáÉë= OT= U= NU= QS= PQ=
d~åÖã~ëíÉêë= NM= NM= T= NR= NO=
bãéäçóãÉåí=~ÖÉåÅáÉë= V= T= NN= NO= Q=
gçÄ=ÅÉåíêÉë= R= P= T= Q= R=
^ÇîÉêíáëáåÖ= Q= O= S= O= Q=
líÜÉêëI=åçí=ëí~íÉÇ= U= NR= R= N= NV=
=
TKVKPK ^ãçåÖ=çíÜÉê=ëçìêÅÉë=ìëÉÇ=áå=íÜÉ=é~ëí=íÜêÉÉ=óÉ~êëI=~ãçåÖ=~ää=ìëáåÖ=Å~ëì~ä=ïçêâÉêë=

íÜÉ=ã~áå=åçãáå~íáçåë=ïÉêÉW=
=

• tçêÇJçÑJãçìíÜW=PMB=
• bãéäçóãÉåí=~ÖÉåÅáÉëW=UB=
• gçÄ=ÅÉåíêÉëW=TB=
• d~åÖã~ëíÉêëW=TB=
• p^tpW=SB=
• kç=çíÜÉê=ëçìêÅÉëW=QUB=

=
ÄF=^êÉ~ë=Ñêçã=ïÜáÅÜ=Çê~ïå=
TKVKQK jçëí= ÖêçïÉêë= êÉÅêìáí= ~í= äÉ~ëí= ëçãÉ= çÑ= íÜÉáê= Å~ëì~ä= ïçêâÉêë= Ñêçã= éÉçéäÉ= äáîáåÖ= áå=

íÜÉáê= äçÅ~ä=~êÉ~= EÇÉÑáåÉÇ=~ë=ÄÉáåÖ=ïáíÜáå=~Äçìí=OM=ãáäÉë=çÑ= íÜÉ=ÖêçïÉêÛë=ÄìëáåÉëëFK==
kÉñí=ÅçãÉë=íÜçëÉ=ïÜçëÉ=ïçêâÉêë=äáîÉ=çîÉêëÉ~ëK==aÉéÉåÇÉåÅÉ=çå=çîÉêëÉ~ë=ïçêâÉêë=
áë=ÖêÉ~íÉëí=~ãçåÖ=ä~êÖÉê=ÖêçïÉêëX=ÑáÉäÇ=îÉÖÉí~ÄäÉëI=íçé=~åÇ=ëçÑí=Ñêìáí=éêçÇìÅÉêëK=

=
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q~ÄäÉ=PTW=^êÉ~ë=Ñêçã=ïÜáÅÜ=Å~ëì~ä=ïçêâÉêë=Çê~ïå=

oÉëáÇÉåÅÉ=çÑ=Å~ëì~äë=
EÄ~ëÉW=Éëíáã~íÉÇ=ìëÉêë=çÑ=Å~ëì~ä=ïçêâÉêëW=
NIUMMF= içÅ~ä=~êÉ~=

rhI=Äìí=
ÑìêíÜÉê=~ï~ó=

^Äêç~Ç=

= B= B= B=
^îÉê~ÖÉI=~ää=ÖêçïÉêë= TP= NV= QS=
qìêåçîÉê=Ä~åÇ= = = =
råÇÉê=¡RMIMMM= UM= S= OM=
¡RMIMMMY¡NMMIMMM= TS= NT= PN=
¡NMMIMMMY¡PMMIMMM= TM= NP= QR=
¡PMMIMMMY¡RMMIMMM= TN= PP= SR=
¡RMIMMMY¡N=ãáääáçå= SM= NU= SU=
¡N=ãáääáçåH= SN= QO= SQ=
= = = =
`êçé=ëÉÅíçê= = = =
e~êÇó=åìêëÉêó=ëíçÅâLÄìäÄëI=ÑäçïÉêë= UN= NR= OR=
lêå~ãÉåí~ä=éêçíÉÅíÉÇ=Åêçéë= UR= T= ON=
bÇáÄäÉ=éêçíÉÅíÉÇ=Åêçéë= SR= T= QU=
cáÉäÇ=îÉÖÉí~ÄäÉë= RV= PP= SM=
qçé=Ñêìáí= TN= OT= ST=
pçÑí=Ñêìáí= SQ= OO= UN=
líÜÉêëI=ìåÅä~ëëáÑáÉÇ= SV= NM= RV=
kK_K=j~åó=ÇêÉï=ä~Äçìê=Ñêçã=ãçêÉ=íÜ~å=çåÉ=ëçìêÅÉK=
=
ÅF=`çìåíêó=çÑ=çêáÖáå=
TKVKRK ^å=Éëíáã~íÉÇ=UMM=çê=ëç=ea`=ÖêçïÉêë=ÉãéäçóÉÇ=~í=äÉ~ëí=ëçãÉ=Å~ëì~ä=ïçêâÉêë=Ñêçã=

~Äêç~Ç=áå=íÜÉ=é~ëí=óÉ~êK==jçëí=Å~ãÉ=Ñêçã=b~ëíÉêå=bìêçéÉI=ïáíÜ=mçä~åÇ=íÜÉ=éêáåÅáé~ä=
åçãáå~íáçåK=

=

q~ÄäÉ=PUW=`çìåíêó=çÑ=êÉëáÇÉåÅÉW=çîÉêëÉ~ë=Å~ëì~ä=ïçêâÉêë=

E~Åíì~ä=åçK=çÑ=êÉëéçåÇÉåíëF= ENUUF=
EÄ~ëÉW=Éëíáã~íÉÇ=åçK=çÑ=ÖêçïÉêëF= EUOMF=
`çìåíêó=çÑ=êÉëáÇÉåÅÉ= B=
mçä~åÇ= RQ=
i~íîá~LiáíÜì~åá~Lbëíçåá~= OU=
oìëëá~Lrâê~áåÉL_Éä~êìë= OR=
eìåÖ~êóLoçã~åá~L_ìäÖ~êá~= OM=
`òÉÅÜ=oÉéìÄäáÅLpäçî~âá~= NQ=
bäëÉïÜÉêÉ=áå=b~ëíÉêå=bìêçéÉ= NP=
tÉëíÉêå=bìêçéÉI=çíÜÉê=ÅçìåíêáÉë= NM=
kçí=ëí~íÉÇ= NV=
kK_K=j~åó=åçãáå~íÉÇ=ãçêÉ=íÜ~å=çåÉ=Åçìåíêó=~ë=íÜÉ=ëçìêÅÉ=çÑ=íÜÉáê=Å~ëì~ä=ïçêâÉêëK=
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ÇF=pÉñ=~åÇ=~ÖÉ=Öêçìé=
TKVKSK ^ãçåÖ=ÖêçïÉêë=ÉãéäçóáåÖ=Å~ëì~ä=ïçêâÉêë=~=ã~àçêáíó= ERTBF=ïÉêÉ=Éëíáã~íÉÇ=íç=ÄÉ=

ã~äÉK==qÜÉ=Éëíáã~íÉÇ=~ÖÉ=ÇáëíêáÄìíáçå=ï~ëW=
=

• ìåÇÉê=ONW=NUB=
• ONJPQW=QSB=
• PRJRQW=OOB=
• RRHW=NNB=
=

^=ëã~ää=åìãÄÉê=çÑ=ÖêçïÉêë=EPBF=ÇáÇ=åçí=éêçîáÇÉ=~å=Éëíáã~íÉK=
=
ÉF=d~åÖã~ëíÉêë=
TKVKTK tÉ=Ü~îÉ=åçíÉÇ=íÜ~í=~Äçìí=NMB=çÑ=ÖêçïÉêë=ïÜç=ìëÉ=~åó=Å~ëì~ä=ïçêâÉêë=êÉäó=ã~áåäó=

çå= Ö~åÖã~ëíÉêë= Ñçê= íÜÉáê= Å~ëì~ä= ä~ÄçìêK= = ^ëâÉÇ= íç= Éëíáã~íÉ= Üçï=ÇÉéÉåÇÉåí= íÜÉó=
ïÉêÉ= çå= íÜáë= ëçìêÅÉI= íÜÉ= Ú~îÉê~ÖÉÛ= ÖêçïÉê= éìí= íÜÉ= ÑáÖìêÉ= ~í= àìëí= ÄÉäçï= íÜÉ= SMB=
ã~êâK==qÜáë=ÇáÇ=åçí=î~êó=ãìÅÜ=Äó=íÜÉ=íçí~ä=åìãÄÉê=çÑ=Å~ëì~ä=ïçêâÉê=Ç~óë=ìëÉÇW=

=
• ^îÉê~ÖÉ=~ãçåÖ=~ää=ìëáåÖ=Ö~åÖã~ëíÉêëW=RTB=
• rëÉ=ìåÇÉê=NIMMM=ÚÅ~ëì~ä=Ç~óëÛ=~=óÉ~êW=SOB=
• rëÉ=NIMMMH=ÚÅ~ëì~ä=Ç~óëÛ=~=óÉ~êW=RSB=
• rëÉ=Äìí=ÇáÇ=åçí=ëéÉÅáÑó=åìãÄÉê=çÑ=Å~ëì~ä=Ç~óëW=RMB=

=
_~ëÉÇ=çå= íÜÉëÉ= êÉëéçåëÉë= áí= ëÉÉãë= ÑÉ~ëáÄäÉ= íÜ~íI=çîÉê~ääI=Ö~åÖã~ëíÉêë=çåäó=ëìééäó=~Äçìí=
SB=çÑ=íÜÉ=íçí~ä=Å~ëì~ä=ä~Äçìê=ìëÉÇ=Äó=ea`=ÖêçïÉêëK=
=
ÑF=`çåíê~Åí=ëÉêîáÅÉë=
TKVKUK `çåíê~ÅíáåÖ= Ü~ë= ÄÉÅçãÉ= ~= Åçããçå= ÑÉ~íìêÉ= çÑ= ~ÖêáÅìäíìêÉK= = fí= Ü~ë= éÉåÉíê~íÉÇ=

ÜçêíáÅìäíìêÉI=Äìí=íç=çåäó=~=äáãáíÉÇ=ÉñíÉåíW=
=

• NQB=çÑ=ÖêçïÉêë=ë~áÇ=íÜÉó=ÚÄçìÖÜí=áåÛ=Åçåíê~Åí=ëÉêîáÅÉëK==rëÉ=éÉ~âÉÇ=~í=PNB=~ãçåÖ=
ÑáÉäÇ=îÉÖÉí~ÄäÉ=ÖêçïÉêë=~åÇ=ï~ë=~ÄçîÉ=~îÉê~ÖÉ=E~í=~Äçìí=íÜÉ=OMB=ã~êâF=~ãçåÖ=íçé=
~åÇ=ëçÑí=Ñêìáí=éêçÇìÅÉêëX=

• ^ãçåÖ= íÜÉ= ëã~ää= åìãÄÉê= çÑ= íÜçëÉ= ÄìóáåÖ= áå= EÉëíáã~íÉÇ= ~í= ÑÉïÉê= íÜ~å= QMM= çÑ= íÜÉ=
OITRM= ea`JêÉÖáëíÉêÉÇ= ÖêçïÉêëF=ãçëí=ã~ÇÉ= îÉêó=ãçÇÉëí= ìëÉ= çÑ= Åçåíê~Åí= ëÉêîáÅÉëW=
íïçJíÜáêÇë=ìëÉÇ=ìåÇÉê=NMM=Ç~óëK==eçïÉîÉêI=íÜÉ=~îÉê~ÖÉ=åìãÄÉê=çÑ=Ç~óë=ÄçìÖÜí= áåI=
~í=NRMI=ï~ë=ÜÉ~îáäó=~ÑÑÉÅíÉÇ=Äó=çåäó=P=ÖêçïÉêë=ïÜç=É~ÅÜ=ÄçìÖÜí=áå=çîÉê=NIMMM=Ç~óë=
EçåÉ= çÑ= íÜÉã= ÄçìÖÜí= áå= PIMMM= Ç~óëFK= = tÜÉå= ïÉáÖÜíÉÇ= ìé= íÜÉáê= áåÑäìÉåÅÉ= çå= íÜÉ=
~îÉê~ÖÉ=ï~ë=ëìÄëí~åíá~ä=~åÇ=ìåêÉéêÉëÉåí~íáîÉ=çÑ=ìëÉêë=~ë=~=ïÜçäÉK= =qÜáë=ÇáëíçêíáåÖ=
ÉÑÑÉÅí=ï~ë=êÉéÉ~íÉÇ=ïÜÉå=ïÉ=~ëâÉÇ=~Äçìí=ÉñéÉåÇáíìêÉ=çå=Åçåíê~Åí=ëÉêîáÅÉë=Ó=TMB=
çÑ=ÖêçïÉêë=ë~áÇ= íÜÉó=ëéÉåí= äÉëë= íÜ~å=¡NMIMMM=çå= íÜÉãK= =eçïÉîÉêI=åç=ãçêÉ= íÜ~å=~=
Ü~åÇÑìä=ïÜç=Åä~áãÉÇ=íç=ëéÉåÇ=çîÉê=¡RMIMMMI=ÄêçìÖÜí=íÜÉ=Ú~îÉê~ÖÉÛ=ÉñéÉåÇáíìêÉ=éÉê=
ÜÉ~Ç=íç=çîÉê=¡NPIMMMI=~=ÑáÖìêÉ=ïÜáÅÜI=áÑ=ÖêçëëÉÇ=ìéI=~ãçìåíë=íç=çîÉê=¡R=ãáääáçåK=

=
få=q~ÄäÉ=PV=ïÉ=ëÉí=çìí=íÜÉ=ã~áå=ÑáåÇáåÖëK=
=
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q~ÄäÉ=PVW=`çåíê~Åí=ëÉêîáÅÉë=ÄçìÖÜí=áåW=éêçÑáäÉ=çÑ=ìëÉêë=

= ^ééêçñK=
ë~ãéäÉ=
Ä~ëÉ=

bëíáã~íÉÇ=
åçK=çÑ=ìëÉêë=

a~óë=ÄçìÖÜí=áå= bëíáã~íÉÇ=
ÉñéÉåÇáíìêÉ=

= kçK= kçK= B= kçK= B= ¡ÛMMM= B=
qìêåçîÉê=Ä~åÇ= = = = = = = =
råÇÉê=¡NMMIMMM= PP= NSM= QN= QIMMM= T= SMM= NN=
¡NMMIMMMY¡RMMIMMM= OV= NPM= PP= NNIMMM= NU= NIMMM= NV=
lîÉê=¡RMMIMMM= OR= NMM= OS= QRIRMM= TR= PITMM= TM=
= UT= PVM= NMM= SMIRMM= NMM= RIPMM= NMM=
`êçé=ëÉÅíçê= = = = = = = =
kìêëÉêó= ëíçÅâI= éêçíÉÅíÉÇ=
Åêçéë=

ON= NMM= OS= NMIMMM= NT= SMM= NN=

cáÉäÇ=îÉÖÉí~ÄäÉë= PP= NRM= PU= PIVMM= SQ= PITMM= SV=
qçé=~åÇ=ëçÑí=Ñêìáí= OV= NPM= PP= NMIMMM= NT= NIMMM= NU=
líÜÉêëI=åçí=ëí~íÉÇ= Q= OM= R= NIRMM= O= NMM= O=
= UT= PVM= NMM= SIRMM= NMM= RIPMM= NMM=
=
TKVKVK _~ëÉÇ= çå= íÜáë= ÉîáÇÉåÅÉ= íÜÉ= ~îÉê~ÖÉ= ÚÅçåíê~Åíçê= Ç~óÛ= Åçëíë= Üáë= ÖêçïÉêJÅìëíçãÉê=

~Äçìí=¡URK=
=
TKVKNMK pçãÉ=ÖêçïÉêë=~äëç=éêçîáÇÉ=Åçåíê~Åí=ëÉêîáÅÉëK= =eçïÉîÉêI=~í=~Äçìí=çåäó=SB=íÜáë= áë=

çåäó= ~= ëã~ää= ãáåçêáíóK= = ^Ö~áåI= ïÉ= Ü~Ç= íÜÉ= ÇáëíçêíáåÖ= ÉÑÑÉÅí= çÑ= Eáå= íÜáë= Å~ëÉF= íïç=
ÖêçïÉêë=Åä~áãáåÖ=íç=É~êå=¡RMMIMMM=~=óÉ~ê=ÑêçãI=áå=É~ÅÜ=Å~ëÉI=íÜÉ=ë~äÉ=çÑ=çåäó=PMM=
Ç~óëÛ=ïçêâK= = qÜáë=ãÉ~åë= íÜ~íI= ~éé~êÉåíäóI= íÜÉó=ïÉêÉ= ~ÄäÉ= íç= ÅÜ~êÖÉ=çìí= ~í= ~Äçìí=
¡NISSS= ~= Ç~ó>= = råÑçêíìå~íÉäóI= ïÉ= Ü~Ç= åç= ãÉ~åë= çÑ= ÅÜÉÅâáåÖ= íÜÉëÉ= Åä~áãëK==
eçïÉîÉêI=íç=~îçáÇ=ìåÇìäó=ÇáëíçêíáåÖ=íÜÉ=~å~äóëáë=íÜÉëÉ=ïÉêÉ=ëÅ~äÉÇ=Ççïå=íç=~=ãçêÉ=
êÉ~äáëíáÅ= EíÜçìÖÜ= éçëëáÄäó= ëíáää= ÖÉåÉêçìëF= É~êåáåÖ= äÉîÉä= çÑ= ¡PMIMMM= É~ÅÜK= = lå= íÜáë=
Ä~ëáë=ïÉ=Éëíáã~íÉ=íÜ~í=íÜÉ=íçí~ä=åìãÄÉê=çÑ=Ç~óë=ÚëçäÇÛ=ï~ë=~êçìåÇ=íÜÉ=NOIMMM=ã~êâI=
ÖÉåÉê~íáåÖ=~å=áåÅçãÉ=çÑ=ëçãÉïÜÉêÉ=ÄÉíïÉÉå=¡NIMMMIMMM=~åÇ=¡OIMMMIMMMK=

=
TKVKNNK få=åÉí=íÉêãëI=íÜÉêÉÑçêÉI=ïÉ=Éëíáã~íÉ=íÜ~í=ea`=ÖêçïÉêë=Äìó=áå=~êçìåÇ=QUIMMM=Ç~óë=

çÑ=Åçåíê~ÅíçêJëìééäáÉÇ=ïçêâI=~í=~=åÉí=Åçëí=çÑ=~êçìåÇ=¡Q=ãáääáçåK=
=

TKNMK nì~äáÑáÅ~íáçåëW=éçëëÉëëÉÇ=~åÇ=êÉèìáêÉÇ=
TKNMKNK dêçïÉêë=ïÉêÉ=áåîáíÉÇ=íç=áÇÉåíáÑóI=Ñêçã=~=éêÉé~êÉÇ=äáëí= EïáíÜ=íÜÉ=Ñ~Åáäáíó=íç=~ÇÇ=íç=áíF=

íÜÉ=èì~äáÑáÅ~íáçåë=íÜÉó=~åÇ=íÜÉáê=éÉêëçååÉä=~äêÉ~Çó=Ü~îÉ=~åÇ=~åó=çíÜÉêë=íÜÉó=ïçìäÇ=
äáâÉ=íç=ÄÉ=~ÄäÉ=íç=Çê~ï=çåK==^Ö~áåI=åçí=~ää=ÖêçïÉêë=ÅÜçëÉ=íç=~åëïÉê=ÉáíÜÉê=Eçê=ÄçíÜF=
èìÉëíáçåëI=Äìí=íÜÉ=ãçëí=ÅçããçåäóJãÉåíáçåÉÇ=èì~äáÑáÅ~íáçå=ï~ë=íÜÉ=éçëëÉëëáçå=çÑ=
éêçÑáÅáÉåÅó=ÅÉêíáÑáÅ~íÉë= EáåI= Ñçê=Éñ~ãéäÉI=Åêçé=ëéê~óáåÖI= êçÇÉåí=ÅçåíêçäI=çéÉê~íáåÖ=
Ñçêâ= äáÑíëI=ÉíÅFK= =mçëëÉëëáçå=çÑ=ëìÅÜ=ÅÉêíáÑáÅ~íÉë=ï~ë=Åä~áãÉÇ=Äó=~äãçëí=~ää=ÖêçïÉêë=
ïÜçëÉ= íìêåçîÉê= Ä~åÇ= ï~ë= ~íI= çê= ~ÄçîÉI= ¡PMMIMMMK= = _ó= Åçåíê~ëíI= ~äãçëí= Ü~äÑ= íÜÉ=
ÖêçïÉêë= áå=íÜÉ=íìêåçîÉê=Ä~åÇ=¡ORIMMMY¡RMIMMM=Ü~Ç=åç= Ñçêã~ä=èì~äáÑáÅ~íáçåë=~í=~ääK==
kçê=ÇáÇ=íÜÉ=î~ëí=ã~àçêáíó=çÑ=íÜÉã=áÇÉåíáÑó=~åó=èì~äáÑáÅ~íáçå=íÜÉó=ï~åíÉÇK==q~ÄäÉ=QM=
~åÇ=q~ÄäÉ=QN=éêçîáÇÉ=ÇÉí~áäëK=

=
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q~ÄäÉ=QMW=nì~äáÑáÅ~íáçåë=éçëëÉëëÉÇ=Äó=ÉãéäçóÉêë=~åÇ=íÜÉáê=éÉêëçååÉä=

= qìêåçîÉê=Ä~åÇ=
= ^ää=

ÖêçïÉêë=
Y¡RMIMMM= ¡RMIMMMY

¡NMMIMMM=
¡NMMIMMMY
¡OMMIMMMM=

¡OMMIMMM
Y¡PMMIMM

M=

¡PMMIMMM
H=

nì~äáÑáÅ~íáçåë=
éçëëÉëëÉÇ=

B= B= B= B= B= B=

mêçÑáÅáÉåÅó=
ÅÉêíáÑáÅ~íÉë=

SQ= QM= SO= SP= TP= VR=

aÉÖêÉÉLÇáéäçã~=
áå=ÜçêíL~ÖêáÅìäíìêÉ=

QO= PM= PR= QN= QS= SR=

aÉÖêÉÉLÇáéäçã~=
áå=ÄìëáåÉëë=
ã~å~ÖÉãÉåí=

NQ= U= T= NU= R= OV=

péÉÅáÑáÅ=
éêçÑÉëëáçå~ä=
èì~äáÑáÅ~íáçåë=

U= S= R= S= R= NU=

líÜÉêë= Q= O= Q= R= R= Q=
= = = = = = =
kçåÉ=åçãáå~íÉÇ= OT= QT= PM= OS= NT= P=
kK_K=qÜÉêÉ=ïÉêÉ=ãìäíáéäÉ=~åëïÉêëK=
=

q~ÄäÉ=QNW=^ÇÇáíáçå~ä=èì~äáÑáÅ~íáçåë=êÉèìáêÉÇ=Ñçê=íÜÉãëÉäîÉë=~åÇLçê=ÉãéäçóÉÉë=

= qìêåçîÉê=Ä~åÇ=
= ^ää=

ÖêçïÉêë=
Y¡RMIMMM= ¡RMIMMMY

¡NMMIMMM=
¡NMMIMMMY
¡OMMIMMMM=

¡OMMIMMM
Y¡PMMIMM

M=

¡PMMIMMM
H=

nì~äáÑáÅ~íáçåë=
êÉèìáêÉÇ=

B= B= B= B= B= B=

mêçÑáÅáÉåÅó=
ÅÉêíáÑáÅ~íÉë=

OO= S= OQ= OP= QN= PN=

aÉÖêÉÉLÇáéäçã~=
áå=ÜçêíL~ÖêáÅìäíìêÉ=

T= Q= Q= T= NO= NQ=

aÉÖêÉÉLÇáéäçã~=
áå=ÄìëáåÉëë=
ã~å~ÖÉãÉåí=

P= N= O= P= J= V=

péÉÅáÑáÅ=
éêçÑÉëëáçå~ä=
èì~äáÑáÅ~íáçåë=

O= N= P= N= J= S=

líÜÉêë= O= O= O= Q= O= N=
= = = = = = =
kçåÉ=åçãáå~íÉÇ= TO= VM= TO= SU= RS= SO=
=
TKNMKOK ^äíÜçìÖÜ= êÉä~íáîÉäó= ëã~ää= áå= åìãÄÉê= íÜÉ= ÖêçïÉêë= áå= çìê= ë~ãéäÉ= áå= íÜÉ= ¡O=ãáääáçåH=

íìêåçîÉê=Ä~åÇ=ëÉÉã=íç=é~êíáÅìä~êäó=î~äìÉ=ëéÉÅáÑáÅ=éêçÑÉëëáçå~ä=èì~äáÑáÅ~íáçåë=EÉKÖK=áå=
~ÅÅçìåíáåÖI=ä~ïI=éÉêëçååÉä=ã~å~ÖÉãÉåíFK=

=
TKNMKPK tÉ=~äëç=áåîáíÉÇ=ÖêçïÉêë=íç=áÇÉåíáÑóI=áå=íÜÉáê=çïå=ïçêÇëI=~åó=EçíÜÉêF=ëâáääë=Ñêçã=ïÜáÅÜ=

íÜÉó=íÜçìÖÜí=íÜÉáê=ÄìëáåÉëë=ïçìäÇ=ÄÉåÉÑáíI=UTB=éêçÑÑÉêÉÇ=åç=~ÇÇáíáçå~ä=ÅçããÉåíë=
~åÇ=ëçãÉ=çÑ=íÜÉ=êÉã~áåÇÉê=êÉáíÉê~íÉÇ=êÉëéçåëÉë=~äêÉ~Çó=ã~ÇÉ=ïÜÉå=~ëâÉÇ=~Äçìí=
èì~äáÑáÅ~íáçåë=êÉèìáêÉÇK==qÜÉ=ÑÉï=ïÜç=ÇáÇ=êÉëéçåÇ=áÇÉåíáÑáÉÇ=íïç=ã~áå=êÉèìáêÉãÉåíëW=

=
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• pâáääë=êÉÑäÉÅíÉÇ=áå=éÉêëçå~ä=èì~äáíáÉëW=~Äáäáíó=íç=í~ÅâäÉ=~åÇ=êÉëçäîÉ=éêçÄäÉãëI=ã~å~ÖÉ=
éÉçéäÉI=âåçïäÉÇÖÉ=çÑ=éä~åí=éêçÇìÅíáçåI=ÉíÅK=

• jçêÉ=ëéÉÅáÑáÅ=ëâáääë=ëìÅÜ=~ë=âåçïäÉÇÖÉ=çÑ=ä~åÖì~ÖÉëI=äÉÖ~ä=éêçÑáÅáÉåÅóI=âåçïäÉÇÖÉ=
çÑ= eÉ~äíÜ= ~åÇ= p~ÑÉíó= êÉÖìä~íáçåëI= éêçÑáÅáÉåÅó= ÅÉêíáÑáÅ~íÉëI= ë~äÉë= ~åÇ= ã~êâÉíáåÖ=
ëâáääëÁÉîÉå=éçëëÉëëáçå=çÑ=~=ÇêáîáåÖ=äáÅÉåÅÉK=

=
TKNNK hÉó=áëëìÉë=

TKNNKNK qÜáë= ï~ë= ~åçíÜÉê= ÚçéÉåÛ= èìÉëíáçåI= íÜáë= íáãÉ= áåîáíáåÖ= ÖêçïÉêë= íç= áÇÉåíáÑó= ~åó= âÉó=
áëëìÉë= íÜÉó= ÑÉäí= íç=ÄÉ=ãçëí= áãéçêí~åí= áå= ~ÑÑÉÅíáåÖ=ÉãéäçóãÉåí= áå= ÜçêíáÅìäíìêÉ= ~åÇ=
íÜÉ=ÑìíìêÉ=çÑ=íÜÉáê=ÄìëáåÉëëÉëK==qÜÉ=èìÉëíáçå=ÉîçâÉÇ=êÉëéçåëÉë=Ñêçã=~Äçìí=Ü~äÑ=íÜÉ=
ÖêçïÉêë=ïÜç=åçãáå~íÉÇ=~í=äÉ~ëí=çåÉ=áëëìÉ=áÇÉåíáÑóáåÖI=ÄÉíïÉÉå=íÜÉãI=~=ïáÇÉ=ê~åÖÉK==
mêçãáåÉåí=~ãçåÖ=íÜÉãW=

=
• `çåÅÉêåë=~Äçìí= íÜÉ=ÉÑÑÉÅíë=çÑ=éêÉëëìêÉë=çå=ã~êÖáåë= EÑçê=ïÜáÅÜ=ëìéÉêã~êâÉíë=ïÉêÉ=

ìëì~ääó= ÜÉäÇ= êÉëéçåëáÄäÉF= ïÜáÅÜ= êÉëíêáÅíÉÇ= íÜÉ= ÖêçïÉêÛë= ~Äáäáíó= íç= áãéêçîÉ= ê~íÉë= çÑ=
é~óK==^Äçìí=NQB=çÑ=ÖêçïÉêë=êÉÑÉêêÉÇ=íç=íÜáë=~ë=~=âÉó=áëëìÉK=

• qÜÉ= áãéçëáíáçå= çÑ= EìååÉÅÉëë~êóF= ÄìêÉ~ìÅê~íáÅ= éêçÅÉÇìêÉë= EêÉÇ= í~éÉF= ï~ë= ~äëç=
Åçããçåäó= åçãáå~íÉÇI= ~äçåÖ= ïáíÜ= éÉêÅÉáîÉÇ= áåÉèìáíáÉë= áå= íÜÉ= í~ñ~íáçå= ëóëíÉã= EÑçê=
Å~ëì~ä= ïçêâÉêëFK= = ^Ö~áåI= ~Äçìí= NQB= áÇÉåíáÑáÉÇ= íÜÉëÉ= éêçÄäÉãëK= = péÉÅáÑáÅ~ääóI= OB=
Å~ääÉÇI=ìåéêçãéíÉÇI=Ñçê=íÜÉ=~Äçäáíáçå=çÑ=íÜÉ=^ÖêáÅìäíìê~ä=t~ÖÉë=_ç~êÇK=

• qÜÉ=å~íìêÉ=çÑ= íÜÉ= áåÇìëíêó= áíëÉäÑ=~åÇ= áíë= áã~ÖÉW= áíë=ÇÉéÉåÇÉåÅÉ=ìéçå=Å~ìë~ä= ä~ÄçìêI=
íÜÉ=ä~Åâ=çÑ=çééçêíìåáíáÉë=Ñçê=Å~êÉÉê=ÇÉîÉäçéãÉåíI=íÜÉ=éÜóëáÅ~ä=ÇÉã~åÇë=çÑ=íÜÉ=ïçêâ=
áíëÉäÑI= äçåÖ= ~åÇ= ìåëçÅá~ä= ÜçìêëI= íÜÉ= ä~Åâ= çÑ= ~= Å~êÉÉê= ëíêìÅíìêÉI= éÉêÅÉéíáçåë= çÑ= äçï=
ï~ÖÉëK==fëëìÉë=ëìÅÜ=~ë=íÜÉëÉ=ïÉêÉ=åçãáå~íÉÇ=Äó=~Äçìí=VB=çÑ=ÖêçïÉêëK=

• ^ííáíìÇÉë=íçï~êÇë=ÜçêíáÅìäíìêÉ=E~åÇ=ïçêâ=áå=ÖÉåÉê~äF=~ë=ÄÉáåÖ=ìå~ííê~ÅíáîÉ=EÄçäëíÉêÉÇI=
íç=ëçãÉ=ÉñíÉåíI=Äó=íÜÉ=ÉÇìÅ~íáçå~ä=ëóëíÉãF=áå=~=ëçÅáÉíó=áå=ïÜáÅÜ=áåÅÉåíáîÉë=íç=ïçêâ=
~êÉ=ìåÇÉêãáåÉÇ=Äó=~=ÖÉåÉêçìë=ëí~íÉ=ÄÉåÉÑáí=ëóëíÉãK==qÜáë=~ííê~ÅíÉÇ=ÅçããÉåíë=Ñêçã=
~Äçìí=PB=çÑ=ÖêçïÉêëK=

• mìêÉäó= éê~ÅíáÅ~ä= ÇáÑÑáÅìäíáÉë= áå= êÉÅêìáíáåÖ= ïçêâÉêë= EÑìääJíáãÉI= é~êíJíáãÉ= çê= Å~ëì~ä=
ïçêâÉêëF=çÅÅ~ëáçåÉÇI=éÉêÜ~éëI=Äó=íÜÉ=å~íìêÉ=çÑ=íÜÉ=ïçêâ=~åÇ=ï~ÖÉ=äÉîÉäëW=åçãáå~íÉÇ=
Äó=~Äçìí=PBK=

=
kìãÉêçìë=çíÜÉê=áëëìÉë=ïÉêÉ=ãÉåíáçåÉÇI=~=ëÉäÉÅíáçå=ÄÉáåÖW=
=

Á=~=ëâáääë=ëÜçêí~ÖÉI=ÉëéÉÅá~ääó=~ãçåÖ=åÉï=Éåíê~åíëX=
Á=íÜÉ=åÉÉÇ=íç=áãéêçîÉ=ÉÑÑáÅáÉåÅóI=ÉëéÉÅá~ääó=éêçÇìÅíáîáíóX=
Á=íÜÉ=åÉÉÇ=Ñçê=áåîÉëíãÉåí=áå=íÉÅÜåçäçÖóX=
Á=íÜÉ= ~ääÉÖÉÇ= ä~Åâ= çÑ= ëìééçêí= Ñçê= _êáíáëÜ= ÜçêíáÅìäíìêÉ= Åçãé~êÉÇ= ïáíÜ= áíë= çîÉêëÉ~ë=

ÅçãéÉíáíçêëX=
Á=ìåÅÉêí~áåíó=~Äçìí=íÜÉ=ÑìíìêÉ=çÑ=íÜÉ=ÄìëáåÉëëK=

=
eçïÉîÉêI=~äëç=ÑêÉèìÉåíäó=ãÉåíáçåÉÇ=ï~ë=íÜÉ=ÇÉéÉåÇÉåÅÉ=çå=Å~ìë~ä=ëÉ~ëçå~ä=ïçêâÉêë=~åÇI=
áå= é~êíáÅìä~êI= íÜÉ= åÉÉÇ= íç= êÉí~áå= íÜÉ= ëìééäó= çÑ= çîÉêëÉ~ë= Å~ëì~ä= ä~Äçìê= áå= ÖÉåÉê~ä= ~åÇ= íÜÉ=
pÉ~ëçå~ä=^ÖêáÅìäíìê~ä=tçêâÉêë=pÅÜÉãÉ=áå=é~êíáÅìä~ê=EPB=ëéÉÅáÑáÅ~ääó=êÉÑÉêêÉÇ=íç=íÜÉ=î~äìÉ=çÑ=
p^tpFK=
=
=

TKNOK ^ÇÇáíáçå~ä=Ä~ÅâÖêçìåÇ=áåÑçêã~íáçå=
TKNOKNK få= íÜÉ= êÉéçêí= ïÉ= Ü~îÉ= ã~ÇÉ= ìëÉ= çÑ= Ä~ÅâÖêçìåÇ= áåÑçêã~íáçå= EíìêåçîÉê= Ä~åÇI=

éêáåÅáé~ä=ÅêçéëI=êÉÖáçåI=ÉíÅF=~ë=~=ãÉ~åë=çÑ=áÇÉåíáÑóáåÖ=ÇáÑÑÉêÉåÅÉë=ÄÉíïÉÉå=ÖêçïÉêë=
áå= íÜÉ= ëáòÉ= ~åÇ= Åçãéçëáíáçå= çÑ= íÜÉ=ïçêâÑçêÅÉK= = få= íÜáë= ëÉÅíáçå=ïÉ= Éñ~ãáåÉ= ëçãÉ=
~ÇÇáíáçå~ä=áåÑçêã~íáçå=ÅçääÉÅíÉÇ=~í=íÜÉ=ÉåÇ=çÑ=íÜÉ=èìÉëíáçåå~áêÉK=

=
=
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~F=qçí~ä=î~äìÉ=çÑ=ë~äÉë=
TKNOKOK oÉÑÉêÉåÅÉ= Ü~ë= ~äêÉ~Çó= ÄÉÉå=ã~ÇÉ= íç= íÜÉ= ÇáëíáåÅíáçå= ÄÉíïÉÉå= íìêåçîÉê= Ä~åÇ= ~åÇ=

íçí~ä= ë~äÉë= î~äìÉK= =kçí=çåäó=ÇçÉë= íÜÉ= íìêåçîÉê=Ä~åÇ=ÉñÅäìÇÉ= Ú~ääçï~ÄäÉ=ÉñéÉåëÉëÛ=
áåîçäîÉÇ=áå=Åêçé=éêçÇìÅíáçå=Äìí=~äëçI=çÑ=ÅçìêëÉI=ë~äÉë=ïÜáÅÜ=Çç=åçí=èì~äáÑó=Ñçê=äÉîóK==
få=çìê=~å~äóëÉë=ïÉ=ã~ÇÉ=ìëÉ=çÑ=íìêåçîÉê=Ä~åÇ=~ë=~=ã~áå=~å~äóëáë=î~êá~ÄäÉ=ÄÉÅ~ìëÉ=
áí=ï~ë=íÜÉ=çåäó=çåÉI=~Äçìí=~ää=ea`=ÖêçïÉêëI=~î~áä~ÄäÉ=íç=ìë=EíÜÉ=íìêåçîÉê=Ä~åÇ=ï~ë=
éêáåíÉÇ=çå=íÜÉ=èìÉëíáçåå~áêÉF=~åÇ=áë=íÜÉ=ÄÉëí=ÖìáÇÉ=íç=íÜÉ=~ééêçñáã~íÉ=î~äìÉ=çÑ=íÜÉ=
ÖêçïÉêëÛ=Åêçé=éêçÇìÅíáçåK=

=
TKNOKPK tÉ=ÇáÇI=ÜçïÉîÉêI=~äëç=~ëâ=ÖêçïÉêë=Ñçê=~å=Éëíáã~íÉ=çÑ=íÜÉ=íçí~ä=î~äìÉ=çÑ=íÜÉáê=ë~äÉë=

çÑ= ÜçêíáÅìäíìê~ä= éêçÇìÅÉ= çîÉê= íÜÉ= éêçÅÉÉÇáåÖ= NO=ãçåíÜëK= = qÜÉáê= ~åëïÉêë= E~= ä~êÖÉ=
ã~àçêáíóF= êÉîÉ~äÉÇI= çÑíÉå= èìáíÉ= ëìÄëí~åíá~ä= ÇáÑÑÉêÉåÅÉë= ÄÉíïÉÉå= íÜÉ= Ä~åÇ= áå=ïÜáÅÜ=
íÜÉó=ÑÉää=~åÇ=íÜÉ=íçí~ä=ë~äÉë=î~äìÉ=êÉéçêíÉÇK==cçê=Éñ~ãéäÉI=ïÉ=Ü~Ç=íïç=êÉëéçåÇÉåíë=
áå= íÜÉ= ÚìåÇÉê=¡RMIMMMÛ=Ä~åÇ=ïÜç=êÉéçêíÉÇ= íçí~ä=ë~äÉëI= êÉëéÉÅíáîÉäóI=çÑ=¡NKU=ãáääáçå=
~åÇ=¡OKR=ãáääáçåK= = bñ~ãáå~íáçå=çÑ= íÜÉ=èìÉëíáçåå~áêÉë= EïÜ~í= ~ééÉ~êÉÇ= íç=ÄÉ=ã~àçê=
ÇáëÅêÉé~åÅáÉë= çÑ= íÜáë= âáåÇ= ïÉêÉ= ã~åì~ääó= ÅÜÉÅâÉÇF= êÉîÉ~äÉÇ= éÉêÑÉÅíäó= ÑÉ~ëáÄäÉ=
Éñéä~å~íáçåëW= Åêçé= éêçÇìÅíáçå= ï~ë= çåäó= ~= ãáåçê= ÉäÉãÉåí= áå= ~= ä~êÖÉ= ÜçêíáÅìäíìê~ä=
ÄìëáåÉëëK= = fí= áëI= éÉêÜ~éëI= ïçêíÜ= ~ÇÇáåÖ= íÜ~í= ëçãÉ= ÖêçïÉêë= êÉéçêíÉÇ= íÜÉáê= ë~äÉë=
ÄÉäçï= íÜÉ= íìêåçîÉê=Ä~åÇ= íÜÉó=ïÉêÉ= áåK= =qÜ~í= áå=éêçîáÇáåÖ= íçí~ä=~ååì~ä= ë~äÉë=Ç~í~I=
ã~åó= Ó= éêçÄ~Ääó=ãçëí= Ó= ÖêçïÉêë= áåÅäìÇÉÇ= ~ää= ÚÜçêíáÅìäíìê~äÛ= ë~äÉë= E~åÇI= éÉêÜ~éëI=
ëçãÉ=íÜ~í=~êÉ=åçíI=ëíêáÅíäó=ëéÉ~âáåÖ=ÜçêíáÅìäíìê~äF=áë=ÉîáÇÉåÅÉÇ=áå=q~ÄäÉ=QOK=

=
TKNOKQK lå=íÜáë=ÉîáÇÉåÅÉ=íÜÉ=ÖêçëëÉÇJìé=î~äìÉ=çÑ=ë~äÉë=çÑ=ea`=êÉÖáëíÉêÉÇ=ÖêçïÉêë=áë=~Äçìí=

¡NKV=ÄáääáçåK==eçïÉîÉêI=íÜáë=~îÉê~ÖÉ= áë=îÉêó=ãìÅÜ=áåÑäìÉåÅÉÇ=Äó=~=ëã~ää=åìãÄÉê=çÑ=
îÉêó= ä~êÖÉ= ÄìëáåÉëëÉëK= = fÑI= Ñçê= Éñ~ãéäÉI= ïÉ= ÉñÅäìÇÉ= íÜçëÉ= ïÜç= êÉéçêíÉÇ= ~ååì~ä=
ë~äÉë=çÑ=çîÉê=¡RMMIMMM=E~Äçìí=OOB=çÑ=~ää=ÖêçïÉêëF=íÜÉ=~îÉê~ÖÉ=~ååì~ä=ë~äÉë=çÑ=íÜÉ=
êÉã~áåáåÖ=ä~êÖÉ=ã~àçêáíó=çÑ=ÖêçïÉêë=Çêçéë=íç=~êçìåÇ=íÜÉ=¡NOMIMMM=ã~êâK=

=



 

 

=

q~ÄäÉ=QOW=qçí~ä=î~äìÉ=çÑ=ë~äÉë=

= = iÉîó=Ä~åÇ=
= ^ää=

ÖêçïÉêë=
råÇÉê=
¡RMIMMM=

¡RMIMMMY=
¡NMMIMMM=

¡NMMIMMMY=
¡OMMIMMM=

¡OMMIMMM
Y=

¡PMMIMMM=

¡PMMIMMMY=
¡RMMIMMM=

¡RMMIMMMY=
¡Nã=

¡NãH=

EkçK=çÑ=êÉëéçåÇÉåíëF= ESMMF= ENQQF= ENRNF= ENNSF= EQNF= ERRF= EQTF= EQSF=
EÄ~ëÉW=Éëíáã~íÉÇ=åçK=çÑ=ÖêçïÉêëF= EOITQSF= ETNQF= ETNRF= EROVF= EOMUF= EOMQF= ENUTF= ENUVF=
qçí~ä=ë~äÉë= B= B= B= B= B= B= B= B=
Y¡RMIMMM= NT= QS= NR= P= O= Q= J= J=
¡RMIMMMY¡NMMIMMM= NQ= OU= OR= P= J= J= J= J=
¡NMMIMMMY¡OMMIMMM= OO= NP= PV= QN= R= O= S= O=
¡OMMIMMMY¡PRMIMMM= NQ= S= V= PQ= PQ= NN= J= J=
¡PRMIMMMY¡RMMIMMM= T= N= P= V= PO= NS= O= J=
¡RMMIMMMY¡Nã= U= J= O= Q= NT= QM= PV= O=
¡NãY¡Oã= U= N= N= O= Q= OM= PU= PS=
¡OãY¡Rã= Q= N= J= N= J= Q= NP= QM=
lîÉê=¡Rã= O= J= J= J= J= O= J= ON=
kçí=~åëïÉêÉÇ= Q= S= T= P= R= O= O= J=
= NMM= NMM= NMM= NMM= NMM= NMM= NMM= NMM=
^îÉê~ÖÉ= ¡SRRIMMM= ¡NMPIMMM= ¡NQPIMMM= ¡OTOIMMM= ¡QPMIMMM= ¡Nã= ¡NKNã= ¡QKVã=
G=Z=ÄÉäçï=MKRB=
=



eloqf`riqro^i=bjmilvjbkq=fk=dob^q=_ofq^fkW=^=prosbv=^jlkd=ea`=doltbop=

ÄF=bãéäçóãÉåí=Åçëíë=
TKNOKRK tÉ=~ééêç~ÅÜÉÇ=íÜÉ=ëìÄàÉÅí=çÑ=ÉãéäçóãÉåí=Åçëíë=Ñêçã=íÜêÉÉ=ÇáêÉÅíáçåëW=
=

• íÜÉ= êÉ~ÇÉê=ïáää= ~äêÉ~Çó= Ü~îÉ= åçíÉÇI= áå= ëÉÅíáçåë= TKP= íç= TKSI= íÜ~í=ïÉ= Éëí~ÄäáëÜÉÇ= íÜÉ=
åìãÄÉêë= ÉãéäçóÉÇI= Üçìêë= ïçêâÉÇ= ~åÇ= ê~íÉë= çÑ= é~ó= Ñçê= ïçêâÉêë= EÉñÅäìÇáåÖ=
éêáåÅáé~äëFK==_ó=ÅçãÄáåáåÖ=íÜÉëÉ=Ç~í~=ïÉ=~êÉ=~ÄäÉ=íç=~êêáîÉ=~í=~å=~ééêçñáã~íáçå=íç=íÜÉ=
íçí~ä=ÅçëíëI=íç=ÖêçïÉêëI=çÑ=íÜÉëÉ=ïçêâÉêëX=

• ïÉ=~äëç= ~ëâÉÇ= Ñçê= ~= ÇáêÉÅí= Éëíáã~íÉ= çÑ= íÜÉ= íçí~ä= ~ååì~ä= Åçëí= çÑ= ÉãéäçóáåÖ= ëéÉÅáÑáÅ=
Å~íÉÖçêáÉë=çÑ=éÉêëçååÉäX=

• Ñáå~ääóI=~í=íÜÉ=ÉåÇ=çÑ=íÜÉ=èìÉëíáçåå~áêÉ=ïÉ=~ëâÉÇ=ÖêçïÉêë=Ñçê=~å=Éëíáã~íÉ=çÑ=íÜÉáê=íçí~ä=
ÉãéäçóãÉåí=ÅçëíëK=

=
få=ÇçáåÖ=ëçI=ïÉ=ÉñéÉÅíÉÇ=íç=ÑáåÇ=ÇáÑÑÉêÉåÅÉë=ÄÉíïÉÉå=íÜÉ=Éëíáã~íÉëW=íÜÉáê=î~äìÉ=áë=íÜ~í=íÜÉó=
~êÉ=áåÇáÅ~íáîÉ=çÑ=íÜÉ=ê~åÖÉ=çÑ=Åçëíë=Ñçê=íÜáë=áãéçêí~åí=ÉäÉãÉåí=áå=íçí~ä=ÅçëíëK=
=
TKNOKSK tÉ=ÄÉÖáå=ïáíÜ=Éëíáã~íÉë=ÅçãéáäÉÇ=Äó= êÉä~íáåÖ=åìãÄÉêë=ÉãéäçóÉÇI=Üçìêäó= ê~íÉë=çÑ=

é~ó= ~åÇ= Üçìêë= ïçêâÉÇK= = q~ÄäÉ= QP= ïÜáÅÜ= êÉä~íÉë= çåäó= íç= ëìéÉêîáëçêó= ëí~ÑÑ= ~åÇ=
ïçêâÉêëI=éêçîáÇÉë=çìê=Ñáêëí=Éëíáã~íÉK=

=

q~ÄäÉ=QPW=bëíáã~íÉÇ=ÉãéäçóãÉåí=Åçëíë=çÑ=ëìéÉêîáëçêë=~åÇ=ïçêâÉêë=

=
kçK=ÉãéäçóÉÇ=

^îK=Üçìêäó=
é~ó=

^î=
ÜêëLïÉÉâ=

qçí~ä=ÉëíK=
Åçëí=

`~íÉÖçêó= kçK= ¡= Üêë= ¡ã=
pìéÉêîáëçêë= = W=ÑìääJíáãÉ= OIVMM= UKUM= QQ= SM=
= = = W=é~êíJíáãÉ= VMM= TKQM= PP= NM=
oÉÖìä~ê=ïçêâÉêë= W=ÑìääJíáãÉ= NQITRM= TKNM= QO= OPM=
= = = W=é~êíJíáãÉ= NOIORM= SKMM= OQ= VM=
`~ëì~äëW=ÑìääJíáãÉ=Éèìáî~äÉåí= OMIMMM= RKVM= QMG= OQR=
= RMIUMM= SKRM= PT= SPR=
G=^ëëìãÉÇ=~îÉê~ÖÉK=
=
TKNOKTK qÜÉ= ëÉÅçåÇ= ~ëâÉÇ= ÖêçïÉêë= íç= Éëíáã~íÉ= íÜÉ= ~îÉê~ÖÉ= ~ååì~ä= Åçëí= çÑ= ÉãéäçóáåÖ=

ã~å~ÖÉêëI=ëìéÉêîáëçêë=~åÇ=êÉÖìä~ê=ïçêâÉêëK==tÉ=ÇáÇ=åçí=~ëâ=éêáåÅáé~äë=Üçï=ãìÅÜ=
íÜÉó=é~áÇ=íÜÉãëÉäîÉë=ÄìíI=ã~âáåÖ=íÜÉ=åçíJìåêÉ~ëçå~ÄäÉ=~ëëìãéíáçå=íÜ~í=íÜáë=ïçìäÇ=
ÄÉ=Äêç~Çäó=ëáãáä~ê=íç=íÜ~í=çÑ=ã~å~ÖÉêëI=íÜáë=êÉëìäíÉÇ=áå=~=ÖêçëëÉÇ=ìé=íçí~ä=àìëí=ëÜçêí=
çÑ=¡RMM=ãáääáçåK=

=

q~ÄäÉ=QQW=^ååì~ä=~îÉê~ÖÉ=é~ó=Ñçê=ã~å~ÖÉêëI=ëìéÉêîáëçêë=~åÇ=ïçêâÉêë=

= kçK=ÉãéäçóÉÇ= ^îÉê~ÖÉ=é~ó= qçí~ä=ÉëíK=Åçëí=
= = ¡L~ååìã= ¡ã=
j~å~ÖÉêëLéêáåÅáé~äë= W=ÑìääJíáãÉ= RIORM= OPIQMM= NOR=
= = = W=é~êíJíáãÉ= NIORM= NMISMM= NR=
pìéÉêîáëçêë= = W=ÑìääJíáãÉ= OIVMM= NTISMM= RM=
= = = W=é~êíJíáãÉ= VMM= UIQMM= NM=
oÉÖìä~ê=ïçêâÉêë= W=ÑìääJíáãÉ= NQITRM= NPIVMM= OMR=
= = = W=é~êíJíáãÉ= NOIORM= SIPMM= UM=
= PTIPMM= NPIMMM= QUR=
=
TKNOKUK ^ÇÇáåÖ= áå= ~å= ~ääçï~åÅÉ= Ñçê= Å~ëì~äë= çÑ= ¡OQR= ãáääáçå= íÜáë= íçí~äI= ïÜáÅÜ= áåÅäìÇÉë=

éêáåÅáé~äëI= íçí~äë=¡TPM=ãáääáçåK= =bëíáã~íÉë= Ñçê=çíÜÉê=ïçêâÉêë=~êÉ=~= äáííäÉ= äçïÉê= íÜ~å=
íÜçëÉ= ~êêáîÉÇ= ~í= áå= q~ÄäÉ= QP= Äìí= íÜÉó= ~êÉ= áå= íÜÉ= ë~ãÉ= Ä~ääé~êâI= ÉëéÉÅá~ääó= ïÜÉå=
~ääçï~åÅÉ=áë=ã~ÇÉ=Ñçê=íÜÉ=Ñ~Åí=íÜ~í=åçí=~ää=ÖêçïÉêë=éêçîáÇÉÇ=íÜÉëÉ=Ç~í~K=
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=
TKNOKVK qÜÉ=íÜáêÇ=ãÉ~ëìêÉ=~ëâÉÇ=ëáãéäó=Ñçê=~å=Éëíáã~íÉ=çÑ=íÜÉ=íçí~ä=Åçëí=çÑ=ÉãéäçóãÉåí=íç=

íÜÉ= ÄìëáåÉëë= áå= íÜÉ= é~ëí= óÉ~êK= =tÜáäÉ=ãçëí= ÖêçïÉêë= éêçîáÇÉÇ= ~å= Éëíáã~íÉ= áí= ï~ë=
~éé~êÉåíI= Ñêçã= ~= Åçãé~êáëçå= çÑ= íÜÉ= ÑáÖìêÉë=ïáíÜ= É~êäáÉê= ÉîáÇÉåÅÉ= ~Äçìí= åìãÄÉêë=
ÉãéäçóÉÇ=~åÇ=ï~ÖÉ=ê~íÉëI=íÜ~í=ã~åó=ÖêçïÉêë=Ü~Ç=ã~ÇÉ=åç=~ääçï~åÅÉ=Ñçê=íÜÉáê=çïå=
Çê~ïáåÖëW=éêÉëìã~Ääó=íÜÉó=ÇáÇ=åçí=ÅçåëáÇÉê=íÜÉãëÉäîÉë=ÉãéäçóÉÇ=Äó=íÜÉ=ÄìëáåÉëëK==
tÜÉêÉ= áí= ~ééÉ~êÉÇ= ÅäÉ~êäó= íç= ÄÉ= íÜÉ= Å~ëÉ= íÜ~í= åç= ~ääçï~åÅÉ= Ü~Ç= ÄÉÉå=ã~ÇÉ=ïÉ=
~ÇÇÉÇ= ~= åçíáçå~ä= ~ääçï~åÅÉ= Ñçê= ëìÅÜ= êÉãìåÉê~íáçåK= = qÜáë= î~êáÉÇI= íç= ëçãÉ= ÉñíÉåíI=
ïáíÜ= íÜÉ= ëáòÉ= çÑ= íÜÉ= ÄìëáåÉëë= Äìí= ~= íóéáÅ~ä= ~ÇÇáíáçå= ï~ë= ¡OMIMMM= Ñçê= ~= ÑìääJíáãÉ=
éêáåÅáé~ä=~åÇ=¡NMIMMM=Ñçê=~=é~êíJíáãÉêK==eçïÉîÉêI=åçí=~ää=Å~ëÉë=ïÉêÉ=ëç=~éé~êÉåíäó=
ÅäÉ~êJÅìí=~åÇ=ïÉ=Ü~Ç=íÜÉ=áãéêÉëëáçå=íÜ~í= áÑ=~åóíÜáåÖI=íÜÉ=êÉ~ä=Åçëí=çÑ=ÉãéäçóãÉåí=
ï~ë=ãçêÉ=äáâÉäó=íç=ÄÉ=ìåÇÉêJ=ê~íÜÉê=íÜ~å=çîÉêJëí~íÉÇK=

=
TKNOKNMK ^îÉê~ÖÉÇ= çîÉê= ~ää= ÖêçïÉêë= íÜÉ= ~ååì~ä= Åçëí= çÑ= ÉãéäçóãÉåí= ïçêâÉÇ= çìí= ~í=

~ééêçñáã~íÉäó=¡OORIMMM=EíÜáë=~ëëìãÉë=íÜ~í=íÜÉ=Úåçí=~åëïÉêëÛ=ïÉêÉ=åçí=ëáÖåáÑáÅ~åíäó=
ÇáÑÑÉêÉåí=Ñêçã=íÜçëÉ=ïÜç=ÇáÇ=éêçîáÇÉ=Éëíáã~íÉëK==dêçëëÉÇ=ìéI=íÜáë=~ãçìåíë=íç=~Äçìí=
¡SOM=ãáääáçåI=íÜÉ=äçïÉëí=çÑ=íÜÉ=Éëíáã~íÉëK=

=

q~ÄäÉ=QRW=qçí~ä=ÉãéäçóãÉåí=Åçëíë=

= ¡ÛMMM=
^îÉê~ÖÉ=~ää=ÖêçïÉêë= OOR=
qìêåçîÉê=Ä~åÇ= =
Y¡RMIMMM= QM=
¡RMIMMMY¡NMMIMMM= SM=
¡NMMIMMMY¡OMMIMMM= VR=
¡OMMIMMMY¡PMMIMMM= NUM=
¡PMMIMMMY¡RMMIMMM= PPM=
¡RMMIMMMY¡N=ãáääáçå= QTM=
¡NãáääáçåH= NIPUM=
= =
j~áå=Åêçé= =
e~êÇó=åìêëÉêó=ëíçÅâLÄìäÄëI=ÑäçïÉêë= OPM=
lêå~ãÉåí~ä=éêçíÉÅíÉÇ=Åêçéë= NNM=
bÇáÄäÉ=éêçíÉÅíÉÇ=Åêçéë= NUM=
cáÉäÇ=îÉÖÉí~ÄäÉë= QVM=
qçé=Ñêìáí= VM=
pçÑí=Ñêìáí= OSM=
líÜÉêëI=ìåÅä~ëëáÑá~ÄäÉ= NSM=
=
ÅF=qÜÉ=êÉä~íáçåëÜáé=ÄÉíïÉÉå=ë~äÉë=~åÇ=ÉãéäçóãÉåí=Åçëíë=
TKNOKNNK qÜáë=î~êáÉÇI=çÑíÉå=èìáíÉ=ïáÇÉäóI= Ñêçã=ÄìëáåÉëë=íç=ÄìëáåÉëë=êÉÑäÉÅíáåÖI= áåíÉê=~äá~I= íÜÉ=

å~íìêÉ= çÑ= íÜÉ= ~ÅíáîáíáÉë= ìåÇÉêí~âÉå= ~åÇ= íÜÉ= ÉñíÉåí= íç=ïÜáÅÜ= ÅçãéçåÉåíë= çÑ= ë~äÉë=
~åÇ=ä~Äçìê=Åçëíë=ïÉêÉ=áåÅäìÇÉÇ=áå=íÜÉ=ÑáÖìêÉë=êÉÅçêÇÉÇ=Äó=ÖêçïÉêëK==eçïÉîÉêI=ïÉ=
Å~å=éêÉëÉåí=~=ÚÄêç~Ç=ÄêìëÜÛ=~ÅÅçìåí=çÑ=íÜÉ=êÉä~íáçåëÜáéK=

=
TKNOKNOK tÉ= Ü~îÉ= åçíÉÇ= Eáå= TKNOKQF= íÜ~í= ÚÖêçëëÉÇ= ìéÛ= ë~äÉë= Ñêçã= ea`= êÉÖáëíÉêÉÇ= ÖêçïÉêë=

~ãçìåí=íç=~ééêçñáã~íÉäó=¡NKV=ÄáääáçåK==bëíáã~íÉë=çÑ=ÉãéäçóãÉåí=Åçëíë=éìí=íÜÉëÉ=~í=
ÄÉíïÉÉå=ëçãÉïÜ~í=çîÉê=¡SMM=ãáääáçå=íç=ëçãÉïÜ~í=çîÉê=¡TMM=ãáääáçåK==lÑ=íÜáë=ê~åÖÉ=
ïÉ=~êÉ=áåÅäáåÉÇ=íç=ÄÉäáÉîÉ=íÜ~í=íÜÉ=ÜáÖÜÉê=çÑ=íÜÉëÉ=ÑáÖìêÉë=áë=íÜÉ=ãçêÉ=~ÅÅìê~íÉK==fÑI=
íÜÉêÉÑçêÉI=ïÉ=~ëëìãÉ=ÉãéäçóãÉåí=Åçëíë=íç=ÖêçïÉêë=EÉñÅäìÇáåÖ=ÑêáåÖÉ=ÄÉåÉÑáíëF=~êÉ=
~ééêçñáã~íÉäó=¡TMM=ãáääáçå= íÜáë= áë=~Äçìí=PVB=çÑ= íçí~ä=ÅçëíëK= =qÜáë=ÇçÉëI=ÜçïÉîÉêI=
î~êó=Ñêçã=ëÉÅíçê=íç=ëÉÅíçêI=~ë=q~ÄäÉ=QR=ÇÉãçåëíê~íÉëK=

=
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q~ÄäÉ=QSW=p~äÉë=~åÇ=ÉãéäçóãÉåí=Åçëíë=

= p~äÉë=ä~ëí=
óÉ~ê=

bãéäçóãÉåí=
Åçëíë=

bãéäçóãÉåí=~ë=B=
çÑ=ë~äÉë=

= ¡ÛMMM= ¡ÛMMM= B=
^îÉê~ÖÉI=~ää=ÖêçïÉêë= SRR= ORR= PV=
= = = =
qìêåçîÉê=Ä~åÇ= = = =
Y¡RMIMMM= NMM= QM= QM=
¡RMIMMMY¡NMMIMMM= NQM= SM= QM=
¡NMMIMMMY¡OMMIMMM= OTM= VR= PS=
¡OMMIMMMY¡PMMIMMM= QPM= NUM= QO=
¡PMMIMMMY¡RMMIMMM= NIMMM= PPM= PP=
¡RMMIMMMY¡N=ãáääáçå= NINMM= QTM= QP=
¡NãáääáçåH= QIVMM= NIPVM= OU=
= = = =
j~áå=Åêçé= = = =
e~êÇó=åìêëÉêó=ëíçÅâLÄìäÄëI=ÑäçïÉêë= RPM= OPM= QQ=
lêå~ãÉåí~ä=éêçíÉÅíÉÇ=Åêçéë= OVM= NNM= PU=
bÇáÄäÉ=éêçíÉÅíÉÇ=Åêçéë= RQM= NUM= PP=
cáÉäÇ=îÉÖÉí~ÄäÉë= NITVM= QVM= OT=
qçé=Ñêìáí= ORM= VM= PS=
pçÑí=Ñêìáí= SOM= OSM= QO=
líÜÉêëI=ìåÅä~ëëáÑá~ÄäÉ= QOM= NSM= PU=
=
ÇF=lêÖ~åáÅ=éêçÇìÅíáçå=
TKNOKNPK _ÉÅ~ìëÉ= çêÖ~åáÅ= éêçÇìÅíáçå= ãáÖÜí= áåîçäîÉ= ãçêÉ= áåíÉåëáîÉ= ìëÉ= çÑ= ä~Äçìê= íÜ~å=

ÅçåîÉåíáçå~ä= ÜìëÄ~åÇêó= ïÉ= áåÅäìÇÉÇ= ~= èìÉëíáçå= ~Äçìí= áíë= ~ÇçéíáçåK= = eçïÉîÉêI=
ëáåÅÉ=çåäó=SB=çÑ=ÖêçïÉêë=ë~áÇ=íÜÉó=éêçÇìÅÉÇ=çêÖ~åáÅ=Åêçéë=E~åÇ=íÜÉëÉ=ïÉêÉ=Äó=åç=
ãÉ~åë=ïÜçääó=çêÖ~åáÅF=íÜÉ=Ä~ëÉ=ï~ë=íçç=ëã~ää=íç=ï~êê~åí=ÑìêíÜÉê=~å~äóëáëK=tÜáäÉ=íçç=
ÑÉï= áå= åìãÄÉê= íç= ~å~äóëÉ= ëÉé~ê~íÉäó= çêÖ~åáÅ= éêçÇìÅÉêë= ~êÉ= áåÅäìÇÉÇ= áå= ~ää= çìê=
~å~äóëÉëK=

=
ÉF=líÜÉê=Ú~ÇÇÉÇ=î~äìÉÛ=ÉåíÉêéêáëÉë=
TKNOKNQK ^é~êí= Ñêçã=ÖêçïáåÖ= ÅêçéëI=ã~åó= ~êÉ= ÉåÖ~ÖÉÇ= áå= çíÜÉê= ~ÅíáîáíáÉëI= ~äãçëí= ~ää= éçëíJ

Ü~êîÉëíW=
=

• PVB=ïÉêÉ=ÉåÖ~ÖÉÇ=áå=ïÜçäÉë~äáåÖ=ERNB=~ãçåÖ=ÖêçïÉêë=çÑ=Ü~êÇó=åìêëÉêó=ëíçÅâFK=
• PRB=ëçäÇ=~í=äÉ~ëí=ëçãÉ=éêçÇìÅÉ=ÇáêÉÅí=íç=êÉí~áäÉêë= Eáå=íÜÉ=pçìíÜ=tÉëí=íÜáë=êçëÉ=íç=

QRBI=~ãçåÖ=ëçÑí=Ñêìáí=ÖêçïÉêë=áí=ï~ë=QQBFK=
• ORB= ïÉêÉ= ÉåÖ~ÖÉÇ= áå= çåJÑ~êã= é~ÅâáåÖ= E~êçìåÇ= QMB= ~ãçåÖ= ÖêçïÉêë= áå= íÜÉ=

¡RMMIMMMH= äÉîó= Ä~åÇ= ~åÇ= çîÉê= QMB= ~ãçåÖ= éêçÇìÅÉêë= çÑ= ÑáÉäÇ= îÉÖÉí~ÄäÉë= EQOBFI=
ÉÇáÄäÉ=éêçíÉÅíÉÇ=Åêçéë=EQSBF=~åÇ=ëçÑí=Ñêìáí=EQVBFFK=

• OMB=Ü~Ç=~=åìêëÉêó=ëÜçéK==qÜáë=ï~ë=é~êíáÅìä~êäó=éçéìä~ê=~ãçåÖ=ÖêçïÉêë=áå=íÜÉ=ìåÇÉê=
¡RMIMMM=Ä~åÇ=EPRBF=~åÇ=çêå~ãÉåí~ä=éêçíÉÅíÉÇ=Åêçé=ÖêçïÉêë=EQPBFK=

• NPB=Ü~Ç=~= Ñ~êã=ëÜçéW=ãçëí=éçéìä~ê=~ãçåÖ= äÉîó=é~óÉêë= áå= íÜÉ=¡RMIMMMY¡NMMIMMM=
Ä~åÇI=~ãçåÖ=ëçÑí=Ñêìáí=ÖêçïÉêë=ERSBF=~åÇ=íçé=Ñêìáí=éêçÇìÅÉêë=EOTBFK=

• NMB=Ü~Ç=~=ã~êâÉí=ëí~ääW=NQB=~ãçåÖ=ÖêçïÉêë=áå=íÜÉ=ìåÇÉê=¡NMMIMMM=Ä~åÇ=~åÇ=îÉêó=
Åçããçå=EPQBF=~ãçåÖ=ëçÑí=Ñêìáí=éêçÇìÅÉêëK=

• TB=ïÉêÉ=ÉåÖ~ÖÉÇ= áå=éêçÅÉëëáåÖK= =^ãçåÖ=ã~àçê= äÉîó=é~óÉêë= E¡N=ãáääáçåHF= íÜáë=ï~ë=
~êçìåÇ=íÜÉ=OMB=ã~êâK=

• líÜÉê=~ÅíáîáíáÉë=åçãáå~íÉÇ=ïÉêÉ=ã~áä=çêÇÉê=ë~äÉë=ETBFI=ä~åÇëÅ~éÉ=Åçåíê~ÅíáåÖ=ESBFI=
~åÇ=Äçñ=ÇÉäáîÉêó=çÑ=éêçÇìÅÉ=~åÇ=éáÅâJóçìêJçïå=çéÉê~íáçåë=ENB=É~ÅÜFK=

=
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qb`ekf`^i=^mmbkafu=
=
NK=aÉëáÖå=Åçåëíê~áåíë==
qÜáë=ëìêîÉóI=ÄÉäáÉîÉÇ=íç=íÜÉ=ÄÉ=Ñáêëí=~ííÉãéí=íç=Éñ~ãáåÉ=áå=ÇÉí~áä=íÜÉ=ëáòÉ=~åÇ=Åçãéçëáíáçå=çÑ=
ÉãéäçóãÉåí=~ãçåÖ=ea`=êÉÖáëíÉêÉÇ=ÖêçïÉêëI=ãçëí=çÑ=ïÜçã=~êÉ=äÉîó=é~óÉêë=~åÇ=~ÅÅÉéíÉÇ=
~ë=êÉëéçåëáÄäÉ=Ñçê=íÜÉ=Äìäâ=çÑ=ÜçêíáÅìäíìê~ä=éêçÇìÅíáçå=áå=_êáí~áåI=ï~ë=ÅÜ~ääÉåÖáåÖK==bëéÉÅá~ääó=
ÄÉÅ~ìëÉW=
=

• ^ÅÅçìåí= Ü~Ç= íç= ÄÉ= í~âÉå= çÑ= ëìÄëí~åíá~ä= î~êá~íáçåë= áå= íÜÉ= ëáòÉ= ~åÇ= ~ÅíáîáíáÉë= çÑ=
ea`JêÉÖáëíÉêÉÇ= ÖêçïÉêëK= = j~åó= Ü~îÉI= ~ÑíÉê= ~ääçï~ÄäÉ= ÉñéÉåëÉëI= ë~äÉë= çÑ=
ÜçêíáÅìäíìê~ä=éêçÇìÅÉ=~ë= äçï=~ë=¡ORIMMM=~=óÉ~êK= =^= ÑÉï=~êÉ=~=ÜìåÇêÉÇ= íáãÉë= ä~êÖÉêK==
j~åó=Éãéäçó= ÑÉïI= áÑ= ~åóI=éÉçéäÉ=çíÜÉê= íÜ~å= íÜÉãëÉäîÉë= E~åÇ=ÉîÉå= íÜÉå= íÜÉó=çÑíÉå=
ÇçåÛí= ÅçåëáÇÉê= íÜÉãëÉäîÉë= íç= ÄÉ= áå= ÉãéäçóãÉåíFK= = pçãÉ= Éãéäçó= ~= ÅçêÉ= ëí~ÑÑ= çÑ=
ã~å~ÖÉêëI=ëìéÉêîáëçêë=~åÇ=ïçêâÉêë=ëìééçêíÉÇ=Äó=~=ä~êÖÉ=ÚÅ~ëì~äÛ=ïçêâÑçêÅÉK==j~åó=
êìå= ëã~ää= êÉí~áä= åìêëÉêáÉë= ëÉääáåÖ= ãçëí= çÑ= íÜÉáê= éêçÇìÅÉ= çå= ëáíÉX= ëçãÉ= Ü~îÉ= ä~êÖÉ=
çéÉê~íáçåëI=ïÜáÅÜ=é~Åâ=~åÇ=ÇáëíêáÄìíÉI=åçí=çåäó=íÜÉáê=çïå=éêçÇìÅÉ=Äìí=íÜ~í=çÑ=çíÜÉê=
ÖêçïÉêëI= Ä~ëÉÇ= ~í= ÜçãÉ= ~åÇ= ~Äêç~ÇK= = pçãÉ= ÖêçïI= ÉëëÉåíá~ääó= çåäó= ~= ëáåÖäÉ= ÅêçéX=
çíÜÉêë=~=ïáÇÉ=ê~åÖÉK==qÜÉëÉI=~åÇ=çíÜÉê=Ñ~ÅíçêëI=Ü~îÉ=~å=áãéçêí~åí=áåÑäìÉåÅÉ=çå=íÜÉáê=
åÉÉÇ=ÑçêI=~åÇ=ìëÉ=çÑI=ä~ÄçìêK=

• ^å=~ííÉãéí=Ü~Ç=íç=ÄÉ=ã~ÇÉI=ïáíÜáå=íÜÉ=ÅçåÑáåÉë=çÑ=~=ëáåÖäÉ=ëìêîÉóI=íç= áÇÉåíáÑó=~åÇ=
êÉÑäÉÅí=íÜÉ=áãéçêí~åÅÉ=çÑ=ëÉ~ëçå~äáíó=çå=íÜÉ=ÇÉã~åÇ=Ñçê=EÉëéÉÅá~ääó=Å~ëì~äF=ä~ÄçìêK==
qÜáë=ãÉ~åí=ëÉÉâáåÖ=ÉãéäçóãÉåí=áåÑçêã~íáçå=çîÉê=íÜÉ=ïÜçäÉ=óÉ~êI=åçí=àìëí=~í=íÜÉ=íáãÉ=
çÑ=íÜÉ=ëìêîÉóK=

• qÜÉ= ëìêîÉó=ï~ë= îçäìåí~êóK= = dêçïÉêë= ÇáÇ= åçí= Ü~îÉ= íç= í~âÉ= é~êí= ~åÇ= ÉîÉå= áÑ= íÜÉó=
ÅÜçëÉ=íç=Çç=ëçI=íÜÉó=ÇáÇ=åçí=Ü~îÉ=íç=~åëïÉê=~ää=íÜÉ=êÉäÉî~åí=èìÉëíáçåëK=

• qÜÉ=ëìêîÉó=ï~ë=ÅçåÑáÇÉåíá~äK= =qÜÉ=Åçåëìäí~åíë=ÇáÇ=åçí=Ü~îÉ=~ÅÅÉëë= íç= íÜÉ=å~ãÉë=
~åÇ=~ÇÇêÉëëÉë=çÑ=ea`=êÉÖáëíê~åíëI=íÜçìÖÜ=íç=éêÉëÉêîÉ=~åçåóãáíó=íÜÉ=èìÉëíáçåå~áêÉë=
ïÉêÉ= êÉíìêåÉÇ=ÇáêÉÅíäó= íç= íÜÉãX= íÜìë= íÜÉ=ea`=ÇçÉë= åçí= âåçï= íÜÉ= áÇÉåíáíáÉë= çÑ= ~åó=
êÉëéçåÇÉåíëK==eçïÉîÉêI=íÜáë=~äëç=Ü~åÇáÅ~ééÉÇ=íÜÉ=Åçåëìäí~åíëI=ïÜç=Ü~Ç=åç=ãÉ~åë=
çÑ=ÅÜÉÅâáåÖ=~åó=çãáëëáçåë=çê=~éé~êÉåí=áåÅçåëáëíÉåÅáÉë=ÇáêÉÅíäó=ïáíÜ=íÜÉ=êÉëéçåÇáåÖ=
ÖêçïÉêëK==qÜÉ=çåäó=áåÑçêã~íáçå=ïÉ=Ü~Ç=çå=íÜÉ=èìÉëíáçåå~áêÉ=áíëÉäÑ=ïÉêÉ=éêáåíÉÇ=ÅçÇÉë=
áÇÉåíáÑóáåÖ=íÜÉ=äÉîó=ëí~íìë=çÑ=~=ÖêçïÉê=EêÉÖáëíÉêÉÇ=çåäóI=äÉîó=é~óÉêFI=áÑ=~=äÉîó=é~óÉê=íÜÉ=
íìêåçîÉê=Ä~åÇ=ïáíÜáå=ïÜáÅÜ=Üáë=äÉîó=ÑÉää=~åÇ=íÜÉ=Åçìåíó=Ñêçã=ïÜáÅÜ=íÜÉ=~ååì~ä=EäÉîóF=
êÉíìêå=ï~ë=ã~ÇÉK=

• cçê= éê~ÅíáÅ~ä= êÉ~ëçåë= íÜÉ= ëìêîÉó= ï~ë= ÅçåÇìÅíÉÇ= Äó= éçëíK= = tÜáäÉ= ëìééçêíÉÇ= Äó=
Éñéä~å~íçêó=åçíÉëI=íÜÉ=êÉëéçåëÉë=íç=íÜÉ=èìÉëíáçåë=~ëâÉÇ=ïÉêÉ=ÇÉéÉåÇÉåí=ìéçå=íÜÉ=
ÖêçïÉêëÛ= éÉêÅÉéíáçåë= çÑ= ïÜ~í= ï~ë= êÉèìáêÉÇK= tÜáäÉ= áí= áë= éçëëáÄäÉ= íç= ëìÄãáí= ëìêîÉó=
ë~ãéäÉë=íç=íÉëíë=çÑ=íÜÉ=äÉîÉä=çÑ=ÅçåÑáÇÉåÅÉ=íÜ~í=íÜÉ=êÉ~ÇÉê=ã~ó=Ü~îÉ=áå=íÜÉ=ëí~íáëíáÅ~ä=
î~êá~Äáäáíó= çÑ= íÜÉ= ~åëïÉêëI= íÜÉó= Çç= åçí= íÉëí= Ñçê= íÜÉ= ~ÅÅìê~Åó= çÑ= íÜÉ= ~åëïÉêë=
íÜÉãëÉäîÉëK=

=
OK=jÉíÜçÇçäçÖó=
^ää=êÉÖáëíÉêÉÇ=ÖêçïÉêë=çå=íÜÉ=ea`Ûë=Äççâë=Ñçê=OMMQLMR=ïÉêÉ=ÉåÅçìê~ÖÉÇ=íç=í~âÉ=é~êí=áå=íÜÉ=
ëìêîÉóI=ïÜáÅÜ=ï~ë=íê~áäÉÇ=áå=íÜÉ=ea`Ûë=ãçåíÜäó=åÉïëäÉííÉê=~åÇ=ëìééçêíÉÇ=Äó=íÜÉ=kcrI=íÜÉ=
eq^= ~åÇ= çíÜÉê= ÖêçïÉê= ÄçÇáÉëK= = qÜÉ= èìÉëíáçåå~áêÉ= áíëÉäÑI= ~åÇ= ~ÅÅçãé~åóáåÖ= Éñéä~å~íçêó=
åçíÉëI=ïÉêÉ=ÇÉîÉäçéÉÇ=Äó=eçï~êÇ=_áÖÖëI=Åçåëìäí~åí=íç=d_`=iíÇ=íç=~=ÄêáÉÑ=éêÉé~êÉÇ=Äó=íÜÉ=
ea`=~åÇ=éáäçíÉÇ=~ãçåÖ=~=ëã~ää=åìãÄÉê=çÑ=ÖêçïÉêë=ÄÉÑçêÉ=ÄÉáåÖ=ã~áäÉÇ=íçï~êÇë=íÜÉ=ÉåÇ=çÑ=
pÉéíÉãÄÉê=OMMRK=
=
^äíÜçìÖÜ=ÖêçïÉêë=ïÉêÉ=~ëâÉÇ=íç=êÉíìêå=íÜÉ=èìÉëíáçåå~áêÉë=ïáíÜáå=~=íÜêÉÉ=ïÉÉâ=éÉêáçÇ=áí=ëççå=
ÄÉÅ~ãÉ=~éé~êÉåí=íÜ~íI=Ñçê=ëçãÉ=ÖêçïÉêëI=íÜáë=ï~ë=íçç=ëÜçêí=~=íáãÉ=éÉêáçÇ=~åÇ=íÜÉ=ÇÉ~ÇäáåÉ=
ï~ë=ÉñíÉåÇÉÇ=íç=É~êäó=aÉÅÉãÄÉêI=Äó=ïÜáÅÜ=íáãÉ=Éñ~Åíäó=SMM=~å~äóë~ÄäÉ=èìÉëíáçåå~áêÉë=Ü~Ç=
ÄÉÉå=êÉíìêåÉÇI=éäìë=~=åìãÄÉê=çÑ=çíÜÉê=êÉíìêåë=ïÜáÅÜI=Ñçê=çåÉ=êÉ~ëçå=çê=~åçíÜÉêI=ÅçìäÇ=åçí=
ÄÉ=~å~äóëÉÇK=
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eloqf`riqro^i=bjmilvjbkq=fk=dob^q=_ofq^fkW=^=prosbv=^jlkd=ea`=doltbop=

=
fí=Ü~ë=íç=ÄÉ=ë~áÇ=íÜ~í=åçí=~ää=íÜÉ=Ú~å~äóë~ÄäÉÛ=èìÉëíáçåå~áêÉë=ïÉêÉ=ÉåíáêÉäó=ÅçãéäÉíÉW=áå=ëçãÉ=
Å~ëÉë= é~êíë= çÑ= íÜÉ= èìÉëíáçåå~áêÉ= ïÉêÉ= åçí= ~åëïÉêÉÇK= = eçïÉîÉêI= ïÉ= Ü~Ç= ëìÑÑáÅáÉåí=
áåÑçêã~íáçå=íç=áåÅäìÇÉ=íÜÉã=áå=íÜÉ=ã~àçêáíó=çÑ=íÜÉ=~å~äóëÉëK=
=
aÉí~áäë=çÑ=íÜÉ=êÉëéçåëÉ=ê~íÉ=~åÇ=Åçãé~êáëçåë=ÄÉíïÉÉå=é~êíáÅáé~åíë=~åÇ=íÜÉ=ÅÜ~ê~ÅíÉêáëíáÅë=
çÑ= ~ää=ea`= êÉÖáëíÉêÉÇ=ÖêçïÉêë=ïáää= ÄÉ= ÑçìåÇ= áå= íÜÉ=ã~áå= íÉñí= EëÉÉ=é~ê~= QF= ëç=åÉÉÇ=åçí=ÄÉ=
êÉéÉ~íÉÇ=ÜÉêÉK=
=
PK=oÉàÉÅíÉÇ=èìÉëíáçåå~áêÉë=
gìëí= ìåÇÉê= RM= êÉëéçåëÉë= ïÉêÉ= ã~ÇÉ= ïÜáÅÜI= Ñçê= çåÉ= êÉ~ëçå= çê= ~åçíÜÉêI= ÅçìäÇ= åçí= ÄÉ=
áåÅäìÇÉÇ=áå=íÜÉ=~å~äóëÉëK==jçëí=ÚêÉàÉÅíëÛ=ïÉêÉ=Ñêçã=êÉÖáëíÉêÉÇJçåäó=ÖêçïÉêëK==qÜÉ=êÉ~ëçåë=Ñçê=
ÉñÅäìëáçå=ïÉêÉW=
=
= oÉÖáëíÉêÉÇ=ÖêçïÉêë= = iÉîó=é~óÉêë=
_ä~åâ=èìÉëíáçåå~áêÉë=êÉíìêåÉÇ= = T= = = N=
fåÅçãéäÉíÉ=êÉíìêåI=é~ÖÉë=ãáëëáåÖ= = Q= = = N=
aç=åçí=Éãéäçó=ä~ÄçìêI=íÜÉêÉ=ëìêîÉó=åçí=êÉäÉî~åíG= = R= = = NN=
^Äçìí=íç=ÅÉ~ëÉI=Ü~îÉ=ÅÉ~ëÉÇ=íê~ÇáåÖI=êÉíáêÉÇ= = S= = = N=
açåÛí=ï~åí=íç=í~âÉ=é~êí=áå=ëìêîÉó= = R= = = N=
líÜÉê= êÉ~ëçåë= EÅä~êáíóI= åç= ÉãéäçóÉêë= ÅçääÉÖÉI=
ä~åÇ=äÉ~ëÉÇ=çìíI=ÉíÅF=

= Q= = = N=

qçç=ä~íÉ=Ñçê=áåÅäìëáçå= = N= = = = N=
= PO= = NT=
=
G=qÜÉëÉ=ÅçãéêáëÉÇ=ã~áåäó=ÖêçïÉêë=ïÜç=ë~áÇ= íÜÉó=ÉãéäçóÉÇ=åçÄçÇó= EíÜÉó=ÇáÇ=åçí= íÜáåâ=çÑ=
íÜÉãëÉäîÉë=~ë=ÄÉáåÖ=ÉãéäçóÉÇ=Äó=íÜÉ=ÄìëáåÉëëF=~åÇ=~Äçìí=ëáñ=ïÜç=ÖêÉï=îáåáåÖ=éÉ~ë=ìåÇÉê=
Åçåíê~ÅíI=ëìééäóáåÖ=çåäó=íÜÉ=ä~åÇK=
=
QK=oÉÖáçå=
qÜÉ=êÉÖáçå~ä=ÇáëíêáÄìíáçå=çÑ=íÜÉ=ë~ãéäÉ=áë=åçí=íÜÉ=ë~ãÉ=~ë=íÜ~í=ÉãéäçóÉÇ=Äó=abco^=~åÇ=ï~ë=
ÇÉëáÖåÉÇ= íç= éêçîáÇÉ= ~ë= êÉ~ëçå~ÄäóJÄ~ä~åÅÉÇ= ~= ë~ãéäÉ= ÇáëíêáÄìíáçå= ~ë= ÑÉ~ëáÄäÉ= ÖáîÉå= íÜÉ=
ÅçåÅÉåíê~íáçå=çÑ=ÜçêíáÅìäíìêÉ=áå=ëçãÉ=é~êíë=çÑ=dêÉ~í=_êáí~áåK==qÜÉ=ÇáëíêáÄìíáçå=ï~ë=~ë=ÑçääçïëW=
=
pçìíÜ=b~ëí= _ÉÇÑçêÇëÜáêÉI= _ÉêâëÜáêÉI= _ìÅâáåÖÜ~ãëÜáêÉI= b~ëí= pìëëÉñI=

e~ãéëÜáêÉI= hÉåíI= jáÇÇäÉëÉñI= lñÑçêÇëÜáêÉI= pìêêÉóI= tÉëí=
pìëëÉñI=fëäÉ=çÑ=táÖÜí=

b~ëí=^åÖäá~= `~ãÄêáÇÖÉëÜáêÉI=bëëÉñI=kçêÑçäâI=pìÑÑçäâ=
b~ëí=jáÇä~åÇë= aÉêÄóëÜáêÉI= iÉáÅÉëíÉêëÜáêÉI= iáåÅçäåëÜáêÉI= kçêíÜ~ãéíçåëÜáêÉI=

kçííáåÖÜ~ãëÜáêÉ=
pçìíÜ=tÉëí= `çêåï~ääI= aÉîçåI= açêëÉíI= däçìÅÉëíÉêëÜáêÉI= pçãÉêëÉíI=

táäíëÜáêÉ=
tÉëí=jáÇä~åÇë=~åÇ=t~äÉë= eÉêÉÑçêÇëÜáêÉI= pÜêçéëÜáêÉI= pí~ÑÑçêÇëÜáêÉI= t~êïáÅâëÜáêÉI=

tçêÅÉëíÉêëÜáêÉI=t~äÉëI=tÉëí=jáÇä~åÇë=
kçêíÜ=tÉëí= `ÜÉëÜáêÉI=i~åÅ~ëÜáêÉ=
kçêíÜ=~åÇ=pÅçíä~åÇ= `ìãÄÉêä~åÇI=aìêÜ~ãI=kçêíÜìãÄÉêä~åÇI=vçêâëÜáêÉI=pÅçíä~åÇ=
=
=
=
^=Åçéó=çÑ=íÜÉ=èìÉëíáçåå~áêÉ=ïáää=ÄÉ=éêçîáÇÉÇI=çå=êÉèìÉëíI=Äó=íÜÉ=ea`K=
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	1. Introduction
	1.1.1. The Horticultural Development Council (HDC) has to accommodate, in its research programmes, the needs of growers of a whole range of crops, produced under different growing regimes.  One important factor that unites almost all growers is that horticulture is highly labour intensive.  Moreover, the need for labour is highly seasonal, giving rise to a requirement for a flexible labour force, one often met by utilising casual, seasonal, labour.
	1.1.2. However, there is surprisingly little systematic information about labour utilisation in horticulture: the size and composition of the labour force, its variability throughout the year, the jobs done, the hours worked and the problems growers experience in recruiting and retaining suitable personnel.  It is to provide reliable information on issues such as these that the survey, on whose findings this report is based, was commissioned.


	2. Scope of Survey
	2.1.1. The HDC’s primary responsibility is, of course, to its own members.  For this reason the survey was largely confined to two main categories:

	3. Content
	3.1.1. The growers who are registered with the HDC cover a very wide range of businesses.  They vary in size from annual sales of £25,000 to over £20 million.  They grow a very wide range of crops under different production systems.  Their utilisation of labour ranges from having only one or two principals with, perhaps, part-time support staff to employing full-time managerial and supervisory staff as well as a number of regular workers and a substantial number of casual workers, whose utilisation varies – often quite significantly – from month-to-month.  These, and other features of the labour force, such as whether they are full-time, part-time or seasonal employees, male or female had to be accommodated in a single questionnaire, sent to all registered growers.
	3.1.2. The outcome was a nine-page questionnaire  (supported by separate explanatory notes) which dealt with seven main topics:
	3.1.3. Additional questions about the size of the business, its main activities, etc, provided a means of identifying the extent to which such factors had a bearing on the answers.  


	4. Response
	4.1.1. Fuller details of the response (and particularly the non-response) to the survey will be found in the Technical Appendix.  Here we present a brief summary.
	4.1.2. Towards the end of September 2005, almost 2,750 registered growers (over 2,000 of them levy payers) were sent questionnaires by the HDC.  By the end of November, when the books were closed, 600 analysable replies were received, a productive response rate of 22%.  In addition a small proportion (about 10%) of ‘active’ growers on the HDC register comprising largely small (under £25,000 a year turnover) businesses were also mailed.  However, only 19 (4%) returned analysable questionnaires, though many more wrote in, or telephoned, to say that they were no longer active.  Since it was clear from the respondents that very many of those ‘active’ were, at best, marginal it was decided to exclude them altogether from the main survey report.
	 
	4.1.3. While, of course, the statistical validity of all sample surveys is enhanced by high participation levels there is good evidence to accept the reliability of this survey.  To begin with, the 22% of productive responses reflects 22% of all HDC-registered growers and not just a small sample of them.  More important, comparisons on two main criteria found a close correlation between the sample and all HDC growers.
	4.1.4. Before despatch each questionnaire was coded to enable us to identify its (HDC) turnover band into one of eight categories ranging from £25,000<£50,000 (registered growers) and £50,000<£100,000 to over £2 million (levy payers).  In each of these categories there was a close match between the sample and the ‘population’ (of all growers).
	4.1.5. The questionnaire also contained code numbers identifying the county in which the grower was based.  (In a few cases where growers have holdings in more than one county the record was of the address from which the levy was paid).  The resulting comparison between our sample and all registered growers, when grouped into seven regions, was quite close.
	4.1.6. This is a much more ‘fuzzy’ criterion, principally because many growers produce more than one kind of crop: field vegetables and salad crops, for example, or top and soft fruit, protected and outdoor ornamentals, etc.  To avoid double counting we classified each grower on the basis of whether at least 50% of his turnover was accounted for by a single crop category .  Where no single category predominated it was added (together with a small number of growers of specialist crops such as oriental vegetables or mushrooms) to an ‘all others’ category.  In addition, some growers did not identify the crops they grew.  Table 3 provides an estimate of the distribution of the principal crops grown based on the survey findings.
	4.1.7. Precise comparison with HDC data available to us is difficult.  However, some 15% of the questionnaires sent out by the HDC were to growers registered as ‘top fruit only’ or ‘top fruit and horticultural crops’, 14% of our sample were mainly top fruit growers.  A Reading University evaluation of the HDC, reported in 2004, but covering only a sample of levy payers and excluding top fruit growers produced a fairly close comparison in the responses obtained with our respondents.  Excluding ’cross sector’ responses from the Reading survey and top fruit growers, growers of other crops and ‘unclassified’ answers from our survey, the responses were very close indeed:
	4.1.8. There is, however, some evidence that both surveys may have, to a modest extent, under-represented the proportion of field vegetable growers among levy payers.  On the Reading University study the response rate from this sector, at 37%, was below the average for all other sectors (at about 45%).  However, the overall impact on both surveys is not, in our view, significant enough to be a cause for concern.
	4.1.9. An important caveat: the reader will find that one of the basic analyses in the report is turnover band, which is based on the level of levy (if any) payable to the HDC.  Indeed, as a broad index of business size it is usually the most important means of distinguishing between growers’ responses.  However, the turnover band within which a particular grower falls does not necessarily reflect the total size of his horticultural business.  It excludes ‘allowable expenses’ such as the cost of compost, haulage, and produce bought for growing on.  Also, excluded is the sales value of produce bought in for immediate resale as well, of course, as non-horticultural goods, such as garden requisites.  In the case of a grower-packer who packs for other (local or overseas) producers, the sales value of buying in this produce is an allowable expense.  However, in reporting the use of labour it seems clear that these ‘multi-enterprise’ businesses, which are very common in horticulture, included the totality of their staff, irrespective of the duties they performed.  This is perfectly understandable.  These activities are an integral, indeed generally essential, part of their businesses.  It would be unrealistic to expect them to distinguish on an already quite detailed voluntary questionnaire between the time spent by some of the staff on activities directly related to the propagation of their own crops and say, tending subjects bought in for immediate resale.
	4.1.10. There is evidence to support this thesis.  While not all growers revealed their total sales data, enough did so to enable a comparison to be made between the turnover band within which a particular grower fell and the value of sales reported.


	5. Analyses
	5.1.1. In our report we have ‘grossed up’ the survey’s findings to arrive at estimates of the total numbers of HDC registrants who fall into a given category.  These figures are usually calculated to the nearest 50 growers.  The base from which the calculations are made (the actual number of respondents) is shown at the head of most tables (this is the ‘unweighted’ figure).  Also, shown (weighted base) is an estimate of the total number of growers responding to the particular question.

	6. Scope of Report
	7. Main findings
	7.1. Introduction
	7.1.1. We sought information about the number of people employed by each grower, asking for a distinction between:

	7.2. Structure of employment
	7.2.1. While practically all growers reported that they had at least one principal (3% didn’t, perhaps an oversight, perhaps because they had no real role in the horticultural side of their business) not everybody employed other categories of worker:
	7.2.2. Table 4 examines the structure of employment in more detail, examining combinations of personnel employed.  It shows that about a third of businesses involved the employment of all four categories (principals, supervisors, regular and casual workers).  Next most common (about a quarter of growers) was the employment of principals and both regular and casual workers but not supervisors.
	7.2.3. Size matters: once above the £200,000 turnover mark no growers rely solely on the input of principals.  Above £300,000 between 64% and 88% (at the £300,000<£500,000 and £2 million+ levels respectively) depend on all four grades of staff.  Since the £300,000+ turnover level appears to mark a watershed in the categories of personnel employed, Table 4 groups together turnover categories above this level.

	7.3. Numbers employed
	7.3.1. We estimate that the ‘average’ grower has between two and three (statistically-speaking 2.4) principals – that is, owners, directors or managers.  This grosses to a total number of around 6,500 people.  Not surprisingly the number of principals increases with business size, see Table 5.
	7.3.2. However, not all principals are engaged full-time in the business: about one in five is, at least nominally, a part-timer.  Nor are they all men: about three in ten are women.  Women, however, are less likely to feature in the larger businesses.
	7.3.3. In terms of age distribution while all but a small minority of principals are aged below 35, most are in the 35-54 age group.  Part-time principals tend to be older, on average.
	7.3.4. We also asked about changes in the workforce over the past three years (since 2002).  Of course, these only relate to those businesses which were also operative at that time, so any losses sustained by closures are excluded, but it does provide a broad guide to employment change among current HDC registrants.
	7.3.5. Among principals we recorded a modest increase in numbers, from an estimated 6,000 in 2002 to approximately 6,500 in 2005.  Much of this appears to derive from business start-ups since 2002 (or growth, resulting in registration since that year): 9% of growers reported that, in 2002, they had no principals.
	7.3.6. Fewer than half HDC growers employ any supervisors, full- or part-time.  We estimate that about 70% of the 3,800 or so who are employed work for larger (£300,000+ turnover) growers.
	7.3.7. Men outnumber women supervisors by two-to-one.  Three-quarters of all supervisors are in full-time employment.
	7.3.8. While most are in the 35-54 age group, about a third of supervisors are under 35.
	7.3.9. Our survey suggests that, among current HDC growers, there has been an increase by about 20% in the number of supervisors employed.
	7.3.10. Grossed up from our sample we estimate that HDC growers employ, between them, about 27,000 regular workers.  Six in ten are employed by businesses in the £500,000+ turnover bands, a mere one in twenty by those below the £50,000 threshold.
	7.3.11. Part-time employment is an important feature of the regular workforce, contributing 40% of the total, as do women.
	7.3.12. Although the sample size is small the survey suggests that full-time workers are an important component in the workforce of very large growers.  Full-time workers contributed about 80% of the workers employed by businesses in the ‘£2 million plus’ category.  At the other end of the size scale women (mostly part-time) made up about half of the regular workers employed by businesses in the below £200,000 category.
	7.3.13. Alongside the increases in the numbers of principals and supervisors between 2002 and 2005, we also record an increase in the number of regular workers, by about 18%.
	7.3.14. Overall, therefore, those businesses currently operating appear to have increased, if only modestly, the number employed.
	7.3.15. Before leaving the subject of regular employment it is worth looking at the importance of the types of crop grown.  As we have already noted, this is a somewhat arbitrary classification because many growers produce more than one type of crop: overlaps between protected crops and those grown in the open, or between top fruit and other horticultural crops are a couple of examples.  With this proviso in mind Table 17 below carries the details.
	7.3.16. While the distribution of principals is fairly close to that of all businesses (it would be expected, since almost all businesses reported having at least one principal, while relatively few had more than two) there is greater variation among supervisors and workers.
	7.3.17. It is widely acknowledged that horticulture depends heavily on seasonal, casual, labour – often from abroad.  However, the extent of this dependence has been largely a matter for speculation, as the use of ‘casuals’ varies throughout the year.  There is also another feature of this category: the composition of the workforce varies, often from day-to-day, making it less relevant to establish the number of people employed than to identify the number of days worked. (While it would be interesting to establish how many different casual workers were employed such a task would have overburdened this survey.)
	7.3.18. We set about the issue by asking growers to estimate, month-by-month over the previous year, the number of ‘casual worker days’ worked on their holding.  Not all growers reported using casual workers and, among those who did, not all attempted the, quite onerous, task.  However, most growers did make estimates for us to make an approximation to the total level of use of these workers.
	7.3.19. We estimate that about 1,800 growers (two-thirds of the total) made at least some use of casual workers in the past year (from September 2004 to August 2005).  Those who gave estimates of the number of days ‘bought’ over this period, suggests a grossed up level of around the 4.5 million days mark.  Assuming those who did not provide an estimate (about 12% of the total) conformed, on average, closely to those who did, this figure increases to approximately 50 million days.  Naturally, both the estimates are very approximate.  However, they do suggest a total casual labour usage equivalent (assuming a ‘working year’ of approximately 240 days) to approximately 19,000-21,000 full-time workers.
	7.3.20. A characteristic of the use of casual workers is the heavy dependence on them by very large growers.  Growers in the £2 million+ turnover band only account for 3% of HDC members (3% of our sample which in numerical terms, is only 17 growers) but, when grossed up, account for over a quarter of all casual days.  At the other extreme, those who are only registered (i.e. below £50,000) comprise over a quarter of all HDC growers but only account for just over 1% of casual labour use (see Table 18, which is based on a ‘mid point’ estimate between 4.5 and 5.0 million of 4.8 million days).
	7.3.21. In terms of crop sector we found substantial differences in the use of causal workers, who are (in proportion to the number of growers) much more likely to be found on growers producing field vegetables and soft fruit than on other holdings.
	7.3.22. The distribution of the casual workforce by crop sector has an influence on its regional spread, with above-average concentrations in the East Midlands and, to a lesser extent, the South East.  Relative few, apparently, are employed in the South West and North West.

	7.4. Hours worked: regular personnel
	7.4.1. We have earlier distinguished between full- and part-time principals, supervisors and regular workers.  However, the distinction is, in many cases, more apparent than real, when account is taken of the number of hours put in.  We therefore asked for estimates of the actual number of hours worked.
	7.4.2. A necessary preliminary was to examine the influence of seasonality on working hours.  We therefore asked growers to classify each month of the year into one of three categories: a peak month, a normal one or a slack one.  This in itself produced some illuminating responses, which we examine first.  Table 21 (below) looks at the proportion of all growers who classified each month as ‘peak’, ‘normal’ or ‘slack’.  In brief it shows:
	7.4.3. There are, however, variations between regions and crop sectors (the two are, to some extent, interrelated).  The main variations found were:
	7.4.4. Looking at crop sectors:
	7.4.5. Growers were then asked to estimate the number of hours put in, by themselves and their regular workers, at each period of the year.  This enabled us to make a broad estimate of the average weekly hours over the year as a whole .
	7.4.6. The average full-time ‘boss’ works a 63-hour week at peak times, about 49 hours during normal times and 39 hours during slack months.  Taking account of the approximate distribution of peak, normal and slack months we estimate that, over the year as a whole, he (or she) works an average 50 hour week.  For part-time principals the corresponding average is around the 22 hours a week level.
	7.4.7. Grossing up this suggests that the 6,500 principals put in a total of close to 300,000 hours a week.
	7.4.8. Applying the same formula to supervisors we estimate that the average full-time supervisor puts in a 50 hour week at peak periods, falling to 38 hours during slack months.  Part-time supervisors put in fewer, but not all that many fewer, hours.
	7.4.9. Grossed up this suggests a total weekly input, by all supervisors of about 145,000 hours a week.
	7.4.10. These form the bulk of the regular workforce, with full-time workers averaging a 42 hours week, part-timers 24 hours.
	7.4.11. Grossed up this suggests a total weekly input of about 900,000 hours.
	7.4.12. We did not ask growers for estimates of the number of hours worked per week at different times of the year by casual workers since it is common practice to hire them for the day (or days).  Assuming, therefore, that the average casual worker, when employed, puts in a full 8 hour day (many may work longer hours), we estimate that the average number of hours worked, per week, through the year by casual workers is around the 800,000 mark.
	7.4.13. However, there are seasonal variations in the use of casual labour and a broad guide to its distribution can be gained from a question we put (and which most employers of seasonal workers answered) about the number of days put in, each month, by these personnel.
	7.4.14. We have already estimated (section paras 7.3.17 to 7.3.22) that casual workers put in about 4.8 million days a year (Table 18).  Table 25 sets out this distribution by month.
	7.4.15. Table 25 demonstrates that, although there are summer peaks in the utilisation of casual workers, it is a year-round requirement for some growers.  Indeed, looked at in terms of growers using any casual labour, as many as 30% employ it at the seasonal low month of January (in June and July the proportion rises to around the 75% mark).
	7.4.16. Drawing the threads together we estimate that, in the ‘average’ week, HDC growers and their workers put in a total of over 2 million hours.  Table 26 summarises its composition.

	7.5. Use of time
	7.5.1. As important as the amount of time worked is the purposes for which it is used.  We therefore sought an estimate of the proportion of time spent on a number of activities by each category of staff.  Five main alternatives were offered:
	7.5.2. Across all grades of staff the answers generated a large number of analyses.  This section focuses on the main findings.
	7.5.3. Looking after the business as a whole absorbed the highest single proportion of the ‘average’ principal’s time.  However, having ‘hands on’ involvement in crop production took up, cumulatively, about half his (or her) time.  Only about a tenth of his (or her) time was spent on marketing, selling or distributing the produce.
	7.5.4. ‘Small’ growers (under £100,000) spent below average time on general managerial duties, but more on ‘hands on’ tasks.  Among larger growers (from £100,000 up to about £500,000) anything from 40% to 60% was absorbed by managerial duties.  However, among larger businesses this fell a little (to just over 50%).  Their principals tended to spend more time on production supervision.  Surprisingly, perhaps, the principals of large (£500,000+) businesses spent a little below average time on marketing and selling, though there were, of course, more of them.
	7.5.5. As one would expect, the highest proportion of supervisors’ time is spent on production supervision: about 35%.  Next comes seasonal peak work, at approximately 25%.
	7.5.6. There are quite sharp differences in the use of supervisory labour by business size.  Among many growers the term ‘supervisor’ is often more apparent than real, since as much or even more time is spent on seasonal peak work than on production supervision.  We also found that part-time supervisors are less likely to spend time on production supervision (it only accounts for 27% of their average working day) than their full-time counterparts (for whom the corresponding figure is 37%).  Although marketing and selling was a minor call on supervisors’ time for the ‘average’ grower, it was a quite important use of their time among ‘small’ growers reflecting, no doubt, time spent in the retail shop or delivering produce.
	7.5.7. The principal utilisation of regular workers is for seasonal peak work accounting for an average of about 60% of their time.  Next most important was routine maintenance, at 15%.  Not surprisingly, little time is spent on managerial or supervisory duties, though for completeness these are included in Table 29 below.
	7.5.8. When asking about the utilisation of casual workers we shortened the options to four: pre-harvest preparatory work, harvesting itself, post-harvest work (packing, grading, etc) and ‘other’ jobs.  Among those employing casual workers the average distribution was:
	7.5.9. There were, however, differences in the nature of the work done by casual workers reflecting, in part, the principal crops grown and the level of use of casual workers.  These are set out in Table 30.

	7.6. Rates of pay
	7.6.1. Total labour costs are, of course, a function of the number of hours worked and the rate of pay for these hours.  Pay rates are a complicated subject, affected by the type of work, the times at which it is undertaken, minimum rates set by the Agricultural Wages Board, competition from other employers and, as some growers observed, a benefits system which they felt reduced the incentive to seek work.  It is also a subject about which many growers  regard as highly confidential.
	7.6.2. These issues apart, assessing rates of pay presented a technical problem.  Many growers employ a number of staff each, perhaps, on a different pay scale.  It was, however, impracticable to ask them to specify how much each one earned.  We had, therefore, to rely on them to estimate an ‘average’ rate for different grades.  In this section, therefore, we are dealing with ‘best estimates’ rather than precise figures.
	7.6.3. We approached the subject of pay on two fronts:
	7.6.4. Table 31 sets out the average hourly rates of pay reported by growers employing each category of worker.
	7.6.5. While there were variations about these averages (we even recorded a few growers apparently paying below the AWB minimum rate at the time of the survey), variations in the average payments by crop sector or turnover band were not very marked.
	7.6.6. Not all growers employing managers, supervisors or casual workers chose to answer a question about the average annual pay for these categories of staff – and some who did not, apparently employ them did give an estimate, presumably about what they would expect to pay, or had paid in the past.  The outcome was that varying numbers responded to each staff category.  In what follows our analyses are based on the numbers who did provide an estimate.
	7.6.7. There is evidence that growers in the higher turnover bands are more generous payers.
	7.6.8. Of course, differences in average annual salaries may reflect differences in hours worked or responsibilities held, as well as ‘ability to pay’.

	7.7. Benefits in kind
	7.7.1. Fringe benefits, especially the provision of housing, are a feature of British agriculture.  We therefore asked growers a couple of questions on this subject.  One dealt with benefits enjoyed by regular employees (directors, managers, supervisors and regular workers), the other with those accorded to casual workers.
	7.7.2. Although we specifically asked growers to exclude any benefits accruing to the owners of the business it seems likely that many did include themselves (there were entries in the “managers” column on the questionnaire when in fact no managers were employed).  However, many others excluded themselves.  The outcome was that, so far as the responses relating to directors and managers were concerned, the evidence from the survey is less reliable than we had hoped.  However, the same problem did not occur when dealing with fringe benefits applied to other classes of worker.  Table 33 below sets out our ‘best estimates’ for each category.
	7.7.3. Almost all the ‘benefits in kind’ – especially pension scheme membership – were enjoyed by levy payers.  Very few registered growers identified any benefits.

	7.8. Recruitment problems
	7.8.1. Growers were invited to assign a mark, from 0 to 10, reflecting their experiences in recruiting staff: 0 representing ‘very easy indeed’ and 10 ‘extremely difficult’.  Again, not all growers employing a particular category made an assessment and some who did not employ anybody in that category chose to express an opinion.  Set out in Table 34 are the assessments of those who did respond to the question.
	7.8.2. Although there were some differences in emphasis between categories of grower, these were not very marked.  On the evidence of this table the main problems of recruitment seem to be of full-time, experienced and/or qualified, managerial or supervisory staff.
	7.8.3. We then went on to ask growers to identify, from a pre-selected list, the main problems they encountered in recruiting different categories of employee.  The main problems identified were:

	7.9. The casual workforce
	7.9.1. The use of casual/seasonal workers is so important to British horticulture that, apart from dealing in numbers employed and wages paid, we asked a number of additional questions about them.  This section summaries our findings.
	7.9.2. Among all growers using casual workers the main source used to recruit casual workers is word-of-mouth (36%).  Next comes the Seasonal Agricultural Workers Scheme (SAWS) at 27%.  Gangmasters, the subject of much opprobrium in the media, are a main source for only 10%.  However, these averages are somewhat misleading: SAWS, gangmasters and other agency-supplied personnel are particularly important to growers using large numbers of casuals.
	7.9.3. Among other sources used in the past three years, among all using casual workers the main nominations were:
	7.9.4. Most growers recruit at least some of their casual workers from people living in their local area (defined as being within about 20 miles of the grower’s business).  Next comes those whose workers live overseas.  Dependence on overseas workers is greatest among larger growers; field vegetables, top and soft fruit producers.
	7.9.5. An estimated 800 or so HDC growers employed at least some casual workers from abroad in the past year.  Most came from Eastern Europe, with Poland the principal nomination.
	7.9.6. Among growers employing casual workers a majority (57%) were estimated to be male.  The estimated age distribution was:
	7.9.7. We have noted that about 10% of growers who use any casual workers rely mainly on gangmasters for their casual labour.  Asked to estimate how dependent they were on this source, the ‘average’ grower put the figure at just below the 60% mark.  This did not vary much by the total number of casual worker days used:
	7.9.8. Contracting has become a common feature of agriculture.  It has penetrated horticulture, but to only a limited extent:
	7.9.9. Based on this evidence the average ‘contractor day’ costs his grower-customer about £85.
	7.9.10. Some growers also provide contract services.  However, at about only 6% this is only a small minority.  Again, we had the distorting effect of (in this case) two growers claiming to earn £500,000 a year from, in each case, the sale of only 300 days’ work.  This means that, apparently, they were able to charge out at about £1,666 a day!  Unfortunately, we had no means of checking these claims.  However, to avoid unduly distorting the analysis these were scaled down to a more realistic (though possibly still generous) earning level of £30,000 each.  On this basis we estimate that the total number of days ‘sold’ was around the 12,000 mark, generating an income of somewhere between £1,000,000 and £2,000,000.
	7.9.11. In net terms, therefore, we estimate that HDC growers buy in around 48,000 days of contractor-supplied work, at a net cost of around £4 million.

	7.10. Qualifications: possessed and required
	7.10.1. Growers were invited to identify, from a prepared list (with the facility to add to it) the qualifications they and their personnel already have and any others they would like to be able to draw on.  Again, not all growers chose to answer either (or both) questions, but the most commonly-mentioned qualification was the possession of proficiency certificates (in, for example, crop spraying, rodent control, operating fork lifts, etc).  Possession of such certificates was claimed by almost all growers whose turnover band was at, or above, £300,000.  By contrast, almost half the growers in the turnover band £25,000<£50,000 had no formal qualifications at all.  Nor did the vast majority of them identify any qualification they wanted.  Table 40 and Table 41 provide details.
	7.10.2. Although relatively small in number the growers in our sample in the £2 million+ turnover band seem to particularly value specific professional qualifications (e.g. in accounting, law, personnel management).
	7.10.3. We also invited growers to identify, in their own words, any (other) skills from which they thought their business would benefit, 87% proffered no additional comments and some of the remainder reiterated responses already made when asked about qualifications required.  The few who did respond identified two main requirements:

	7.11. Key issues
	7.11.1. This was another ‘open’ question, this time inviting growers to identify any key issues they felt to be most important in affecting employment in horticulture and the future of their businesses.  The question evoked responses from about half the growers who nominated at least one issue identifying, between them, a wide range.  Prominent among them:

	7.12. Additional background information
	7.12.1. In the report we have made use of background information (turnover band, principal crops, region, etc) as a means of identifying differences between growers in the size and composition of the workforce.  In this section we examine some additional information collected at the end of the questionnaire.
	7.12.2. Reference has already been made to the distinction between turnover band and total sales value.  Not only does the turnover band exclude ‘allowable expenses’ involved in crop production but also, of course, sales which do not qualify for levy.  In our analyses we made use of turnover band as a main analysis variable because it was the only one, about all HDC growers, available to us (the turnover band was printed on the questionnaire) and is the best guide to the approximate value of the growers’ crop production.
	7.12.3. We did, however, also ask growers for an estimate of the total value of their sales of horticultural produce over the proceeding 12 months.  Their answers (a large majority) revealed, often quite substantial differences between the band in which they fell and the total sales value reported.  For example, we had two respondents in the ‘under £50,000’ band who reported total sales, respectively, of £1.8 million and £2.5 million.  Examination of the questionnaires (what appeared to be major discrepancies of this kind were manually checked) revealed perfectly feasible explanations: crop production was only a minor element in a large horticultural business.  It is, perhaps, worth adding that some growers reported their sales below the turnover band they were in.  That in providing total annual sales data, many – probably most – growers included all ‘horticultural’ sales (and, perhaps, some that are not, strictly speaking horticultural) is evidenced in Table 42.
	7.12.4. On this evidence the grossed-up value of sales of HDC registered growers is about £1.9 billion.  However, this average is very much influenced by a small number of very large businesses.  If, for example, we exclude those who reported annual sales of over £500,000 (about 22% of all growers) the average annual sales of the remaining large majority of growers drops to around the £120,000 mark.
	7.12.5. We approached the subject of employment costs from three directions:
	7.12.6. We begin with estimates compiled by relating numbers employed, hourly rates of pay and hours worked.  Table 43 which relates only to supervisory staff and workers, provides our first estimate.
	7.12.7. The second asked growers to estimate the average annual cost of employing managers, supervisors and regular workers.  We did not ask principals how much they paid themselves but, making the not-unreasonable assumption that this would be broadly similar to that of managers, this resulted in a grossed up total just short of £500 million.
	7.12.8. Adding in an allowance for casuals of £245 million this total, which includes principals, totals £730 million.  Estimates for other workers are a little lower than those arrived at in Table 43 but they are in the same ballpark, especially when allowance is made for the fact that not all growers provided these data.
	7.12.9. The third measure asked simply for an estimate of the total cost of employment to the business in the past year.  While most growers provided an estimate it was apparent, from a comparison of the figures with earlier evidence about numbers employed and wage rates, that many growers had made no allowance for their own drawings: presumably they did not consider themselves employed by the business.  Where it appeared clearly to be the case that no allowance had been made we added a notional allowance for such remuneration.  This varied, to some extent, with the size of the business but a typical addition was £20,000 for a full-time principal and £10,000 for a part-timer.  However, not all cases were so apparently clear-cut and we had the impression that if anything, the real cost of employment was more likely to be under- rather than over-stated.
	7.12.10. Averaged over all growers the annual cost of employment worked out at approximately £225,000 (this assumes that the ‘not answers’ were not significantly different from those who did provide estimates.  Grossed up, this amounts to about £620 million, the lowest of the estimates.
	7.12.11. This varied, often quite widely, from business to business reflecting, inter alia, the nature of the activities undertaken and the extent to which components of sales and labour costs were included in the figures recorded by growers.  However, we can present a ‘broad brush’ account of the relationship.
	7.12.12. We have noted (in 7.12.4) that ‘grossed up’ sales from HDC registered growers amount to approximately £1.9 billion.  Estimates of employment costs put these at between somewhat over £600 million to somewhat over £700 million.  Of this range we are inclined to believe that the higher of these figures is the more accurate.  If, therefore, we assume employment costs to growers (excluding fringe benefits) are approximately £700 million this is about 39% of total costs.  This does, however, vary from sector to sector, as Table 45 demonstrates.
	7.12.13. Because organic production might involve more intensive use of labour than conventional husbandry we included a question about its adoption.  However, since only 6% of growers said they produced organic crops (and these were by no means wholly organic) the base was too small to warrant further analysis. While too few in number to analyse separately organic producers are included in all our analyses.
	7.12.14. Apart from growing crops, many are engaged in other activities, almost all post-harvest:



